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Attachment "A"
1. Following drawings are revised and reissued with this amendment:

Cover Cover

G-1 INDEX OF DRAWINGS

C-9 SITE DETAILS

C-11 SITE DETAILS

ES-1 ELECTRICAL SITE PLAN

ES-2 ELECTRICAL SITE DETAILS

ES-3 ELECTRICAL SITE DETAILS

D-2 DEMOLITION BUILDING 955

A-1 FLOOR PLAN - GROUND LEVEL

A-2 FLOOR PLAN - LEVELS TWO AND THREE

A-4 FLOOR PLAN - LEVELS SIX AND SEVEN

A-5 FLOOR PLAN - LEVELS EIGHT AND NINE

A-8 FLOOR PLAN - LEVEL THIRTEEN AND ROOF PLAN
A-24 ROOM FINISH AND COLOR SCHEDULE

A-28 ELEVATIONS

A-37 INTERIOR DETAILS

A-40 INTERIOR DETAILS

A-46 INTERIOR DETAILS

A-55 EXTERIOR DETAILS

S-1 STRUCTURAL GENERAL NOTES & QUALITY CONTROL
S-2 GROUND LEVEL FOUNDATION PLAN

S-3 GROUND LEVEL SLAB PLAN AND MECHANICAL ROOM ROOF PLANS
S-4 LEVELS TWO AND THREE FLOOR FRAMING PLANS
S-5 LEVELS FOUR AND FIVE FLOOR FRAMING PLANS
S-6 LEVELS SIX AND SEVEN FLOOR FRAMING PLANS

S-7 LEVELS EIGHT AND NINE FLOOR FRAMING PLANS
S-8 LEVEL TEN FLOOR FRAMING PLAN

S-9 LEVELS ELEVEN AND TWELVE FLOOR FRAMING PLANS
S-10 LEVEL THIRTEEN FLOOR AND ROOF FRAMING PLAN
S-12 FOUNDATION DETAILS

S-15 PRECAST CONCRETE FRAMING DETAILS

S-16 PRECAST CONCRETE FRAMING DETAILS

S-22 STAIR FRAMING DETAILS

S-23 STAIR FRAMING DETAILS

M-6 HVAC FLOOR PLAN - LEVELS EIGHT AND NINE

E-18 POWERPLAN - CAB

E-20 ELECTRICAL DETAILS

E-23 ELECTRICAL DETAILS

E-26  AIRFIELD LIGHTING CONTROL PANEL

2. Following new technical section is issued with this amendment:
01270 MEASUREMENT AND PAYMENT

3. The submittal register follows at the end of Section 01330 SUBMITTAL PROCEDURES. Submittal
register pages for the following sections are revised and reissued with this amendment:

02300 EARTHWORK
02315 EXCAVATION, FILLING AND BACKFILLING FOR BUILDINGS



02316 EXCAVATION, TRENCHING, AND BACKFILLING FOR UTILITIES
SYSTEMS

02364 TERMITICIDE TREATMENT MEASURES FOR SUBTERRANEAN TERMITE
CONTROL

02510 WATER DISTRIBUTION SYSTEM

02531 SANITARY SEWERS

02722 AGGREGATE BASE COURSE

02760 FIELD MOLDED SEALANTS FOR SEALING JOINTS IN RIGID PAVEMENTS

02763
02770

PAVEMENT MARKINGS
CONCRETE SIDEWALKS AND CURBS AND GUTTERS

4. Substitute following revised technical sections reissued with this amendment:

01000
01090
01330

01410
01451
01500

02466
03150
03201

GENERAL REQUIREMENTS

SOURCES FOR REFERENCE PUBLICATIONS

SUBMITTAL PROCEDURES

Submittal Register

ENVIRONMENT PROTECTION

CONTRACTOR QUALITY CONTROL

TEMPORARY CONSTRUCTION FACILITIES

Sign Details

DRILLED PIERS

EXPANSION JOINTS, CONTRACTION JOINTS, AND WATERSTOPS
STEEL BARS AND WELDED WIRE FABRIC FOR CONCRETE

REINFORCEMENT

03300
04200
06410
08700
09310
09900
15951
16415
16526

-- End of

CAST-IN-PLACE STRUCTURAL CONCRETE
SLUMP BLOCK MASONRY

CUSTOM CASEWORK

BUILDERS' HARDWARE

CERAMIC TILE

PAINTING, GENERAL

DIRECT DIGITAL CONTROL FOR HVAC
ELECTRICAL WORK, INTERIOR

AIRFIELD AND HELIPORT LIGHTING AND VISUAL NAVIGATION AIDS

Document --



CONTROL TOWER, LUKE AFB, AZ
| DACA09-99- B- 0014 THI' S DOCUMENT MODI FI ED BY AVENDMENT 0001

PROIECT TABLE OF CONTENTS

00010 SOLI ClI TATI ON, OFFER AND AWARD ( SF-1442)

00010 CORPORATE CERTI FI CATE

00010 I NSTRUCTI ONS FOR BI DDI NG SCHEDULE

00010 BI DDI NG SCHEDULE

00100 I NSTRUCTI ONS, CONDI TI ONS AND NOTI CES TO BI DDERS
00600 REPRESENTATI ONS AND CERTI FI CATI ONS

00700 CONTRACT CLAUSES

00750 WACE RATES

00800 SPECI AL CONTRACT REQUI REMENTS

DI VI SION 01 - GENERAL REQUI REMENTS

01000 GENERAL REQUI REMENTS

01090 SOURCES FOR REFERENCE PUBLI CATI ONS
01270 MEASUREMENT AND PAYNMENT

01320 PRAJECT SCHEDULE

01330 SUBM TTAL PROCEDURES

01410 ENVI RONMENT PROTECTI ON

01451 CONTRACTOR QUALI TY CONTROL

01500 TEMPORARY CONSTRUCTI ON FACI LI TI ES

DIVISION 02 - SITE WORK

02090 LEAD- BASED PAI NT (LBP) ABATEMENT AND DI SPOSAL

02220 DEMCLI TI ON

02300 EARTHWORK

02315 EXCAVATI ON, FI LLI NG AND BACKFI LLI NG FOR BUI LDI NGS

02316 EXCAVATI ON, TRENCH NG, AND BACKFI LLI NG FOR UTI LI TI ES SYSTEM5
02364 TERM Tl CI DE TREATMENT MEASURES FOR SUBTERRANEAN TERM TE CONTROL
02466 DRI LLED FOUNDATI ON CAlI SSONS ( Pl ERS)

02510 WATER DI STRI BUTI ON SYSTEM

02531 SANI TARY SEVERS

02722 AGGREGATE BASE COURSE

02741 BI TUM NOUS PAVI NG FOR ROADS, STREETS AND OPEN STORAGE AREAS
02748 BI TUM NOUS TACK AND PRI ME COATS

02760 FI ELD MOLDED SEALANTS FOR SEALI NG JO NTS I N Rl G D PAVEMENTS
02763 PAVEMENT MARKI NGS

02770 CONCRETE S| DEWALKS AND CURBS AND GUTTERS

DI VI SION 03 - CONCRETE
03101 FORMAORK FCR CONCRETE
03150 EXPANSI ON JO NTS, CONTRACTI ON JO NTS, AND WATERSTOPS
03201 STEEL BARS AND VELDED W RE FABRI C FOR CONCRETE REI NFORCEMENT
03300 CAST-1 N-PLACE STRUCTURAL CONCRETE
03413 ARCHI TECTURAL PRECAST CONCRETE
03415 STRUCTURAL PRECAST CONCRETE FOR TILT-UP WALLS, TEE BEAMS & SCLI D
FLAT SLABS
DI VI SION 04 - MASONRY
04200 SLUMP BLOCK MASONRY

DI VISION 05 - METALS
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05090 VEELDI NG STRUCTURAL

05091 ULTRASONI C | NSPECTI ON OF WELDNVENTS
05120 STRUCTURAL STEEL

05300 STEEL DECKI NG

05500 M SCELLANEQUS METAL

DI VISION 06 - WOODS & PLASTI CS

06100 ROUGH CARPENTRY
06410 CUSTOM CASEWORK

DI VISION 07 - THERVAL & MJ STURE PROTECTI ON

07220 ROOF | NSULATI ON
07240 DI RECT EXTERI OR FI NI SH SYSTEM ( DEFS)
07275 | NTUVESCENT MASTI C FI REPROOFI NG
07530 ELASTOMERI C ROOFI NG ( EPDM)

07551 MODI FI ED Bl TUMEN ROOFI NG

07570 PEDESTRI AN TRAFFI C COATI NG

07600 SHEET METALWORK, GENERAL

07810 SPRAY- APPLI ED FI REPROOFI NG

07840 FI RESTOPPI NG

07900 JO NT SEALI NG

DI VISION 08 - DOORS & W NDONG

08110 STEEL DOORS AND FRAMES

08120 ALUM NUM FRAMES

08521 ALUM NUM ENVI RONMENTAL CONTRCL W NDOWS
08700 BU LDERS HARDWARE

08810 GLASS AND GLAZI NG

DI VISION 09 - FI NI SHES

09250 GYPSUM WALLBOARD

09310 CERAM C TI LE

09510 ACOUSTI CAL CEIl LI NGS

09650 RESI LI ENT FLOORI NG

09680 CARPET

09720 WALLCOVERI NGS

09900 PAI NTI NG, GENERAL

09980 DECCORATI VE ELASTOVERI C DAMPPROOF COATI NG

DI VI SION 10 - SPECI ALTI ES

10100 M SCELLANEQUS | TEMS
10270 RAI SED FLOOR SYSTEM
10442 | NTERI OR SI GNAGE
10800 TA LET ACCESSCRI ES

THI' S DOCUMENT MODI FI ED BY AVENDMENT 0001

DIVISION 11 - Not Used

DI VISION 12 - FURN SHI NGS

12513 ATCT TRANSPARENT PLASTI C W NDOW SHADES
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DI VI SION 13 - SPECI AL CONSTRUCTI ON

13100 LI GHTNI NG PROTECTI ON SYSTEM

13110 CATHODI C PROTECTI ON SYSTEM ( SACRI FI Cl AL ANODE)
13280 ASBESTOS ABATEMENT

13720 ELECTRONI C SECURI TY SYSTEM

13851 FI RE DETECTI ON AND ALARM SYSTEM ADDRESSABLE
13930 VET PI PE SPRI NKLER SYSTEM FI RE PROTECTI ON

DI VI SION 14 - CONVEYI NG SYSTEMs

14210 ELEVATORS, ELECTRIC
14622 DBRI TE CARRI ER TRACK AND MANUAL W NCH SYSTEM

DI VISION 15 - MECHANI CAL

15080 THERMAL | NSULATI ON FOR MECHANI CAL SYSTEMS

15400 PLUMBI NG GENERAL PURPGOSE

15650 CENTRAL REFRI GERATED Al R- CONDI TI ONI NG SYSTEM

15895 AI R SUPPLY, DI STRI BUTI ON, VENTI LATI ON, AND EXHAUST SYSTEM
15951 DI RECT DI G TAL CONTROL FOR HVAC

15990 TESTI NG, ADJUSTI NG, AND BALANCI NG OF HVAC SYSTEMS

15995 COWM SSI ONI NG OF HVAC SYSTEMS

DI VISION 16 - ELECTRI CAL

16113 UNDERFLOCR DUCT SYSTEM

16263 DI ESEL- GENERATOR SET STATI ONARY 100- 2500 KW W TH AUXI LI ARl ES
16375 ELECTRI CAL DI STRI BUTI ON SYSTEM UNDERGROUND

16410 AUTOVATI C TRANSFER AND BY- PASS/ | SOLATI ON SW TCHES

16415 ELECTRI CAL WORK, | NTERI OR

16475 COORDI NATED PONER SYSTEM PROTECTI ON

16526 Al RFI ELD AND HELI PORT LI GHTI NG AND VI SUAL NAVI GATI ON Al DS
16710 PREM SES DI STRI BUTI ON SYSTEM

16711 TELEPHONE SYSTEM OUTSI DE PLANT

16768 FI BER OPTI C DATA TRANSM SSI ON SYSTEM

-- End of Project Table of Contents --
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ENCLOSURE TO AMENDMENT NO. 0001

| TEM DESCRI PTI ON QUANTITY U1l PRICE
0001 DRI LLED PI ER WORK FOR 900MM DI AMETER 378. 00 M $
Pl ERS
ANVD #01 0002 CONSTRUCTI ON AND RELATED WORK REQUI RED 1. 00 JB L.S.

FOR Al RCRAFT CONTROL TOWER, THE

DEMOLI TI ON OF THE EXI STI NG CONTROL TOWER
CAB OF BUI LDI NG 955 AND THE | NSTALLATI ON
OF A ROOF TO BUI LDI NG 955, EXCEPT FOR
WORK FOR | TEM NO S. 0001 AND 0003.

TOTAL EST. AMOUNT BASE BI D:

OPTION NO. 1

ANVD #01 0003 OM T THE NEW ROOF FOR BUI LDI NG 955 1. 00 JB L.S.

AND THEN DEMOLI SH THE REMAI NDER OF THE
EXI STI NG CONTROL TOAER, BUI LDI NG 955.

TOTAL EST. AMOUNT, BASE BI D

PLUS OPTION NO. 1

OPTION No. 1 will be awarded at the discretion of the Government within 270
days after date of award of Bid Item No's. 0001 & 0002. The construction
of the new control tower shall be fully functional w thout the option of
denplition of the existing tower being exercised. Denolition of the old
control tower is not essential for airfield operations nor a threat to
safety, but is desired by the Air Force to dispose of an outdated facility
in a strategic airfield location. Please Reference Drawi ng Sheet D2 for
start and conpletion dates of Option item No. 1.

END OF SECTI ON 00010

CONTROL TOWER, LUKE AFB, AZ
DACA09- 99- B- 0014

AVENDMENT NO. 0001

AMOUNT



ENCLOSURE TO AMENDMENT NO. 0001
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CONTROL TONER, LUKE AFB, AZ
DACAQ09- 99- B- 0014 THI S SECTI ON MODI FI ED BY AMENDMVENT 0001

SECTI ON TABLE OF CONTENTS
DI VISION 01 - GENERAL REQUI REMENTS
SECTI ON 01000

GENERAL REQUI REMENTS

PART 1  GENERAL
1. GENERAL REQUI REMENTS

.1 Site Plan

.2 I dentification of Enployees

.3 Enpl oyee Par ki ng

SCRAP MATERI AL

VWRI TTEN GUARANTEES AND GRANTOR S LOCAL REPRESENTATI VE

PRI CI NG OF CONTRACTOR- FURNI SHED AND | NSTALLED PROPERTY AND
GOVERNMENT FURNI SHED CONTRACTOR- | NSTALLED PROPERTY

TEMPORARY ELECTRI C W RI NG

1 Tenporary Power and Lighting

.2 Const ructi on Equi pnent

UTI LI TIES NOT SHOMN

GENERAL SAFETY REQUI REMENTS

Cener a

The Prinme Contractor’s Superintendent

Job Hazard Anal ysis

Vi ol ati ons

El evat ed Work Areas

Fire Protection

Recor di ngkeepi ng/ Reporti ng Requirenents

Acci dent Reporting

PUBLI C CONVENI ENCE AND SAFETY

EXCAVATI ON PERM TS

10 TIME EXTENSI ONS FOR UNUSUALLY SEVERE WEATHER

11 HOUSEKEEPI NG AND CLEANUP

EQUI PMENT OANERSHI P AND OPERATI NG EXPENSE SCHEDULE

13 SPECI AL CONSTRUCTI ON RESTRAI NTS/ REQUI REMENTS
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15 Dl SPOSAL OF MATERI AL

.16  CONTRACTOR- SAFETY PERSONNEL REQUI REMENTS (1985 JAN HQ USACE)
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SECTI ON 01000

GENERAL REQUI REMENTS

PART 1 GENERAL

1.1 GENERAL REQUI REMENTS

1.1.1 Site Plan

The Contractor shall prepare a site plan indicating the proposed |ocation
and di nensi ons of any area to be fenced and used by the Contractor, the
nunber of trailers to be used, avenues of ingress/egress to the fenced area
and details of the fence installation. Any areas which nay have to be
gravel ed to prevent the tracking of nud shall also be identified. The
Contractor shall also indicate if the use of a supplenental or other
staging area is desired.

1.1.2 I dentification of Enployees

The Contractor shall be responsible for furnishing to each enpl oyee, and
for requiring each enpl oyee engaged on the work to display, identification
as approved and directed by the Contracting Oficer. Prescribed
identification shall imediately be delivered to the Contracting Oficer
for cancellation upon rel ease of any enployee. Wen required, the
Contractor shall obtain and provide fingerprints of persons enployed on the
project. Contractor and subcontractor personnel shall wear identifying
mar ki ngs on hard hats clearly identifying the conpany for whomthe enpl oyee
wor ks.

1.1.3 Enpl oyee Par ki ng

Contractor enpl oyees shall park privately owned vehicles in an area
designated by the Contracting Officer. This area will be within reasonabl e
wal ki ng di stance of the construction site. Contractor enployee parking
shall not interfere with existing and established parking requirenents of
the mlitary installation

11 —REFERENCES

: bl ieat] L | hol ot C ony i eat |

SECTI ON 01000 Page 2
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CONTROL TONER, LUKE AFB, AZ
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1.2 SCRAP NMATERI AL

Materials specified to be renoved and becone the property of the Contractor
are designated as scrap, and the Contractor, by signing this contract,

her eby acknow edges that he has nade due all owance for value, if any, of
such scrap in the contract price.

1.3 VRl TTEN GUARANTEES AND GRANTOR S LOCAL REPRESENTATI VE

Prior to conpletion of the contract, the Contractor shall obtain and
furnish to the Contracting Oficer’'s representative witten guarantees for
all the equi prent and/or appliances furnished under the contract. The
Contractor shall furnish with each guarantee: The nane, address, and

t el ephone number of the guarantor’s representative nearest to the |ocation

SECTI ON 01000 Page 4
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where the equi pnent and/or appliances are installed, who, upon request of
the using service' s representative, will honor the guarantee during the
guaranty period and will provide the services prescribed by the terns of
t he guarant ee.

1.4 PRI CI NG OF CONTRACTOR- FURNI SHED AND | NSTALLED PRCOPERTY AND GOVERNVENT
FURNI SHED CONTRACTOR- | NSTALLED PROPERTY

The Contractor shall pronptly furnish and shall cause any subcontractor or
supplier to furnish, in like manner, unit prices and descriptive data
required by the Government for Property Record purposes of fixtures and
equi pnent furni shed and fer—installed by the Contractor or subcontractor
except prices do not need to be provided for Governnent-Furni shed Property.
This information shall be listed on RMSResi dent Managenent Systen forns
furni shed by the Governnent.

1.5 TEMPORARY ELECTRI C W RI NG
1.5.1 Tenporary Power and Lighting

The Contractor shall provide construction power facilities in accordance
with the safety requirenents of the National Electrical code NFPA No. 70
and the SAFETY AND HEALTH REQUI REMENTS MANUAL EM 385-1-1. The Contractor

or his del egated subcontractor, shall enforce all the safety requirenents
of electrical extensions for the work of all subcontractors. Al work shal
be acconplished by skilled electrical tradesnen in a worknmanli ke manner, a-—
approved by the Contracting Oficer

1.5.2 Construction Equi prent

In addition to the requirenents of EM 385-1-1, SAFETY AND HEALTH

REQUI REMENTS MANUAL, all tenporary wiring conductors installed for
operation of construction tools and equi pnent, shall be either Type TWor
TXWcontained in netal raceways, or nmay be nulticonductor cord. Tenporary
wi ring shall be scoured above the ground or floor in a worknanlike manner
and shall not present an obstacle to persons or equi pnment. epen—Cpen wiring
may only be used outside of buildings, and then only in strict accordance
with the provisions of the National Electrical Code.

1.6 UTI LI TIES NOT SHOMN

If the Contractor encounters, within the construction linmts of the entire
project, utilities not shown on the plans and not visible as to the date of
this contract and Sweh—such utilities will interfere with construction
operations, he shall inmmediately notify the Contracting Oficer in witing
to enable ~determi nation by the Contracting Oficer as to the necessity
for renoval or relocation. If such utilities are renoved or rel ocated as
directed by the Contracting officer, the Contractor shall be entitled to
equi tabl e adjustnment for any additional pertinent work or del ay.

1.7 CGENERAL SAFETY REQUI REMENTS
1.7.1 Cener a

The Corps of Engineers Safety and Health Requirenents Manual, EM 385-1-1
and the Cccupational Safety and Health Act (OSHA) Standards for
Construction (Title 29, Code of Federal Regulations Part 1926 as revised
fromtinme to tine); General Industry Standards (Title 29, Code of Federa
Regul ations Part 1910 as revised fromtine to tine); and the National Fire

SECTI ON 01000 Page 5
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Protection Association Codes are applicable to this contract. In case of
conflict the nost stringent requirenent of the standards is applicable.

1.7.2 The Prime Contractor’s Superintendent

The prine Contractor’s superintendent shall take an active role in
enforcing the safety requirenents by participation in safety conferences,
hazard anal ysis (see below), tool box neetings, wal k-through inspections,
correction of violations, etc., and including that of the subcontractors
wor k.

1.7.3 Job Hazard Anal ysis

Based on the construction schedule, the Contractor shall submt a job
hazard anal ysis of each major phase of work prior to entering that phase of

activity. The analysis shall include major or high risk hazards, as well as
commonly recurring deficiencies that m ght possibly be encountered for that
operation, and shall identify proposed nethods and techni ques of

acconpl i shing each phase in a safe manner. The Prine Contractor’s

superi ntendent shall take active participation in the Job Hazard Anal ysi s,

i ncluding the subcontractors’ work. Prior to start of actual work a neeting
shall be held with Prine Contractor, Covernnent, and affected subcontractor
to review the Job Hazard Analysis. |In addition, job site neetings shall be
held to indoctrinate foreman and workers on details of this analysis.

1.7. 4 Vi ol ati ons

If recurring violations and/or gross violation indicate that the safety
performance is unsatisfactory, Cerreetive-corrective action shall be taken
as directed,and at the discretion of the Contracting Oficer’s
Representative. the-The retention or sonme part thereof will be w thheld
fromthe progress paynent until corrective action has been conpl et ed.

1.7.5 El evated Wrk Areas

Wrkers in el evated work areas in excess of 6 feet above an adj oi ni ng
surface require special safety attention. In addition to the provisions of
EM 385-1-1, the followi ng safety measurer neasures are required to be
submitted to the Contracting Officer’'s Representative prior to commencenent
of work in elevated work areas.; the-The Contractor shall submit draw ngs
depicting all provisions of his positive protection systemincluding, but
not limted to, all details of guard rails.

(a) Positive protection for worknen engaged in the installation of
structural steel and steel joists shall be provided by safety nets,
tie-off’s, hydraulic man Iifts, scaffolds, or other required neans.
Decking crews nust be tied-off or work over nets or platforms not over
6 feet below the work area. Wal king on beans and/or girders and the
clinmbing of colums is prohibited without positive protection

(b) Perineter guard rails shall be installed at floor, roof, or wal
openi ngs nore than 6 feet above an adjoi ning surface and on roof
perineters. Rails shall be designed to protect all phases of el evated
work including, but not [imted to, roofing operations and installation
of gutters and flashing. Rails around roofs may not be renoved unti
all work on the roof is conplete and all traffic on or across the roof
ceases. Rails shall be designed by a licensed engi neer to provide
adequate stability under any anticipated inpact |oading. As a m ni num
the rails shall consist of a top rail at a height of 42 inches, a nid

SECTI ON 01000 Page 6
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rail and a toe board. Use of tie-offs, hydraulic man lifts, scaffolds,
or other neans of roof edge protection nmethods may be utilized on snal
structures such—-a5 as fam |y housing, prefabricated netal buildings,
etc.

1.7.6 Fire Protection

Twenty-four hours notice shall be given to the Contracting Oficer for
coordination with the Facility Fire Departnent prior to conducting any fire
hazardous operation. Cutting or welding will be permtted only in areas
that are or have been nade fire safe. Were possible, all conbustibles
shal|l be located at |east 35 feet horizontally fromthe work site. Were
such location is inpracticable, conbustibles shall be protected with

fl ame- proofed covers or otherwi se shielded with netal or asbestos guards or
curtains. Edges of covers at the floor shall be tight to prevent sparks
from goi ng under them This precaution is also inportant at overl aps where
several covers are used to protect a large pile. Oher fire prevention
precautions shall be in accordance with the |atest National Fire Codes.

1.7.7 Recor di ngkeepi ng/ Reporting Requirenents

On all contract operations, the Prime Contractor shall be responsible for
recording and reporting all accident exposure and experience incident work
(This includes exposure and experience of the prinme Contractor and his/her
sub-contractor(s)). As a mninumthese records shall include exposure
wor k- hours and a | og of occupational injuries and illnesses. (OSHA Form 200
or state equivalent as prescribed by 29 CFR 1904.5) Reference EM 385-1-1
02. A 02.

1.7.8 Acci dent Reporting

As part of the requirenents for reporting accidents in accordance with EM

385-1-1, Section 2, the Prine Contractor will subnit at the 50% poi nt and
100% of project conpletion, a witten sunmary of worker’s conpensation
clainms filed by workers on the project. The report will include all

subcontractors. The nmain report covering the Prinme Contractor clains wll
be certified as "correct and true" by the Contractor’s conpensation

i nsurance carrier. The sane certification will be required for
subcontractor reports.

1.8 PUBLI C CONVENI ENCE AND SAFETY

The Contractor shall conduct his operations so as to offer the | east
possi bl e obstruction and i nconveni ence to public traffic, and all traffic
shall be pernitted to pass through work with as little delay as possible.
Where the nature of construction operations in progress and the equi pnent
and nachinery in use are of such character as to endanger passing traffic,
the Contractor shall provide such lights and signs, erect such fence~ or
barriers, and station such guards as nmay be necessary to give adequate
warning and to avoid damage or injury to passing traffic. Signs, flags,
lights, and other warning and safety devices shall conformto applicable
city, county, and state requirenents.

1.9 EXCAVATI ON PERM TS
Al'l excavation permits will be issued to the Contractor fromthe Base Civi
Engi neer (BCE) through the Contracting O ficer. The appropriate form for

this request, may be obtained fromthe Contracting Officer. Processing tine
required by the BCE is 14 cal endar days. Questions concerning the

SECTI ON 01000 Page 7



CONTROL TONER, LUKE AFB, AZ
DACAQ09- 99- B- 0014 THI S SECTI ON MODI FI ED BY AMENDMVENT 0001

1

excavation permt should be directed to the Contracting Oficer
10 TI ME EXTENSI ONS FOR UNUSUALLY SEVERE WEATHER

1. This provision specifies the procedure for the deternination of time
extensions for unusually severe weat her in accordance with the CONTRACT
CLAUSE, Section 00700, entitled "DEFAULT (FI XED- PRI CE CONSTRUCTI ON)".
In order for the Contracting Ofices to award a tine extension under
this clause, the followi ng conditions nmust be satisfied.

(a) The weather experienced at the project site during the contract
period nust be found to be unusually severe, that is, nobre severe
than the adverse weather anticipated for the project |ocation
during any given nonth.

(b) The unusually severe weather nust actually cause a delay to the
conmpl etion of the project. The delay nust be beyond the contro
and without the fault or negligence of the Contractor

2. The follow ng schedule of nonthly anticipated adverse weather delays is
based on National Cceanic and At nmospheric Admi nistration (NOAA) or
simlar data for the project location and will constitute the base |line
for monthly weather tinme eval uations. The Contractor’s progress
schedul e nust reflect these anticipated adverse weat her delays in al
weat her dependent activities.

MONTHLY ANTI Cl PATED ADVERSE WEATHER DELAY
WORK DAYS BASED ON (5) DAY WORK WEEK

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOv DEC

(09) (05) (03) (01) (00) (00) (02) (02) (01) (02) (03) (07)

3.  Upon acknow edgenent of the Notice to Proceed (NTP) (NFH—and
continui ng throughout the contract, the Contractor will record on the
daily CQC report, the occurrence of adverse weather and resultant
i mpact to nornally schedul ed work. Actual adverse weather del ay days
nmust prevent work on critical activities for 50 percent or nore of the
Contractor’s schedul ed work day. (ER 415-1-15, 31 CCT 89)

.11 HOUSEKEEPI NG AND CLEANUP

Pursuant to the requirenents of paragraph, CLEANI NG UP and par agr aph,

ACCl DENT PREVENTI ON, OF the CONTRACT CLAUSES, Section 00700, the Contractor
shal | assign sufficient personnel to insure strict conpliance. The
Contractor shall subnmit a detailed witten plan for inplenmentation of this
requirenent. The plan will be presented as part of the preconstruction
safety plan and will provide for keeping the total construction site,
structures and accessways free of debris and obstructions at all tines.
Wrk will not be allowed in those areas that, in the opinion of the
Contracting Oficer’s representative, have unsatisfactory cleanup and
housekeepi ng at the end of the preceding day’'s normal work shift. At |east
once each day all areas shall be checked by the Quality Control person of
the Prinme Contractor and the findings recorded on the Quality Control Daily
Report, In addition, the Quality Control person will take i mediate action
to insure conpliance with this requirenent. Housekeeping and cl eanup shal
be assigned by the Contractor to specific personnel. The nane(s) of the
personnel shall be available at the project site; each person will be
supplied with a distinctively narked hard hat, to be worn fromthe
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1

1

beginning to the end of the project.

12

1

13

EQUI PMENT OWNERSHI P AND OPERATI NG EXPENSE SCHEDULE

Al'l owabl e cost for construction and marine plant and equi pment in sound
wor kabl e condition owned or controlled and furnished by a Contractor or
subcontractor at any tier shall be based on actual cost data when the
Government can deternmi ne both ownership and operating costs for each

pi ece of equi pment or equi pnent groups of similar serial and series
fromthe Contractor’s accounting records. Wen both ownership and
operating costs cannot be determined fromthe Contractor’s accounting
records, equi pnent costs shall be based upon the applicable provisions
of EP 1110-1-8, "Construction Equi pnent Omership and Operating Expense
Schedul e, Region VII. Working conditions shall be considered to be
average for determ ning equi prment rates using the schedul e unl ess
specified otherwise by the Contracting Officer. For equipnment not
included in the schedule, rates for conparabl e pieces of equipnent may
be used or a rate may be devel oped using the fornmula provided in the
schedule. For forward pricing, the schedule in effect at the tinme of
negoti ations shall apply. For retrospective pricing, the schedule in
effect at the tinme the work was perforned shall apply.

Equi prent rental costs are all owable, subject to the provisions of FAR
31.105(d)(ii) and FAR 31.205-36 substantiated by certified copies of
paid invoices. Rates for equipnment rented from an organi zati on under
common control, |ease-purchase or sal e-leaseback arrangenents wll be
determ ned using the schedul e except that rental costs |eased froman
organi zati on under comon control that has an established practice of

| easing the same or similar equiprment to unaffiliated | eases are

al l owabl e. Costs for major repairs or overhaul are unall owabl e.

When actual equi pnment costs are proposed and the total ampount of the
pricing action is over $25,000, cost or pricing data shall be submtted
on Standard Form 1411, "Contract Pricing Proposal Cover Sheet". By
submitting cost or pricing data, the Contractor grants to the
Contracting O ficer or an authorizing representative the right to

exam ne those books, records, docunments and other supporting data that
will permt evaluation of the proposed equi pment costs. After price
agreenment, the Contractor shall certify that the equi pnent costs or
pricing data submitted are accurate, conplete and current.

SPECI AL CONSTRUCTI ON RESTRAI NTS/ REQUI REMENTS

Existing facilities shall be protected from damage throughout the
course of the contract. Protection neasures shall be as described
herein, as indicated on drawi ngs, and as may otherw se be required to
protect the existing facilities. |If the existing facilities are
damaged in any way, the Contractor shall be responsible for restoring
the damaged area to a |ike-new condition and to the satisfaction of the
Contracting O ficer.

The Contractor shall protect existing utilities and mai ntain adequate

drai nage of the Contractor’s |ay-down area

Uility Services:

(a) The Contractor shall submit a request to interrupt any such
services to the Contracting Oficer, in witing, fourteen (14)
days in advance of proposed interruption. The request shall state
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46.

1.14

reason, date, exact tinme of, and approxi mate duration of such an
interruption. Interruptions in utility services shall be of the
shortest possible duration for the work at hand. Any outage shal
not exceed 2 hours, unless previously approved by the Contracting
Oficer. Qutages shall occur during the weekends.

(b) The Contractor will be advised (in witing) of approval of
request, or of which other date and/or tinme such interruption wll
cause | east inconvenience to operations of the Base.

Nor mal wor ki ng hours shall be between the hours of 0600-1700, Mnday
thru Friday. No work shall be conducted on weekends or
Federal /M litary holidays.

Coordi nation of Trades: The Contractor is responsible for planning the
proper installation of all equiprment within the required spaces and
work areas. The Contractor shall conduct an inspection of all work
areas and will coordinate with his various trades to ensure that proper
installation is achieved. Failure to perform proper planning which
results in delays or increases the cost shall be the responsibility of
the Contractor.

Use or travel of vehicle or heavy equi pnent on | ocation outside the
project limts shown on the drawings is prohibited.

SO L DENSI TY TEST (USI NG METERS CONTAI NI NG RADI QACTI VE MATERI ALS)

Nucl ear nethods are not acceptable for soil and soil-aggregate density
tests required by this contract except as stated in DIVISION 2. Testing for
official results shall be conducted as specified in DIVISION 2 of this
contract.+ If the Contractor proposes to use neters containing radi oactive
materials to obtain unofficial results for his own conveni ence, the
Contractor shall adhere to the follow ng requiremnents:

1

USAF Radi oactive Material Permit shall be obtained prior to work being
per f or med.

The Contractor shall contact the installation Radiation Protection
Oficer (RPO at |east 45 days prior to intended usage so adequate tine
is provided for processing the paperwork and obtaining the USAF

Radi oactive Material Permt.

The Contractor shall notify the RPO before bringing the radioactive
material onto the installation and nust notify the RPO when radioactive
material is renmoved. The Contractor shall ensure that the RPQ
installation fire departnent, and safety office know the | ocations
where the material will be stored and used.

The Contractor shall conply with the requirenents of his/her NRC or
Agreenent State |icense and the USAF Radi oactive Material Permt.

The Installation RPOw Il periodically check the use of the radioactive
material to ensure proper radiological health precautions are being
followed. If the RPO discovers inproper radiological procedures, the
RPO wi Il imrediately notify the contract nonitor to initiate corrective
actions.

Applications for USAF Radi oactive Material Pernmits are subnitted as
fol | ows:
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(a) Al applications for permts shall be submitted to host base RPO
for review and approval of qualified users to work on Air Force
installations.

(b) Requests will be submtted in duplicate to RPO and will include:

(1) Evidence of a valid Nucl ear Regul atory Conmi ssion {{NRC) or
Agreenent State Radi oactive Material License

(2) A copy of an NRC Form 241, or a simlar docunment (such as a
letter), listing the specific licensable itens the Contractor

wi shes to use on the base (in the case of an Agreenent State
licensee, the original nust be forwarded by the Contractor to the
appropriate NRC region).

(3) Proof of a valid Air Force contract.

(c) Non-Air Force organizations which possess Agreenent State
licenses nmust forward an NRC Form 241 directly to the applicable
NRC regional office as well as to the conmttee {(Reference Title
10, Code of Federal Regul ations, Part 150.20). Agreenent State
licenses are valid for only 180 cal endar days per cal endar year
If the non-Air Force organization that possesses the Agreenent
State |license wishes to conduct operations on the Air Force
installation for nore than 180 days per year, it nust apply for
and be issued an NRC |icense before a pernmit nmay be issued.

7. Renewal or term nation of a USAF Radi oactive Material Permt is
processed as foll ows:

(a) Non-Air Force Organizations nust formally apply for either a
renewal or termination of their permt upon its expiration
Permits do not automatically term nate upon reaching their
expiration date but renmain active pending final disposition of the
radi oactive materi al

(b) If the original contract is renewed or continued, then an
application for renewal rmust contain the sane information as the
initial request.

(c) If work under the contract has been conpleted, the non-Air Force
organi zation shall subnmt a formal application to ternmi nate the
permt. This application shall include appropriate disposa
docunents and radiation survey data to confirmthat the
radi oactive materials have been renpoved fromthe installation
(AFR 161- 16)

1.15 Dl SPCSAL OF MATERI AL

All excess material, waste, and unsuitable material shall be renpved from
Gover nnent property.

1.16 CONTRACTOR- SAFETY PERSONNEL REQUI REMENTS (1985 JAN HQ USACE)

1. Full-time, on-site, safety coverage by Contractors shall be required
for the life of the contract.

2. The followi ng conditions shall be met:
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(a) The Contractor shall enploy, to cover all hours of work at the
project site(s), at |east one safety and health person to manage
the Contractor’s safety program duties which are not gernmane to
the safety program shall not be assigned to this person(s) except
as follows. The principal safety and health person shall report
to and work directly to the Contractor’s top on-site manager
corporate safety office, or other high-level official of
equi val ent position. The safety and health person(s) shall have
the authority to take i medi ate steps to correct unsafe or
unheal t hful conditions. The enpl oynent of a safety and health
person(s) shall not abrogate the safety and health
responsi bilities of other personnel. (Note: The superintendent
may be the safety and health person if all of the qualifications
are net.)

(b) Qualifications for Safety and Health Person(s)

(1) Safety and Health Person(s) shall have a degree in

engi neering or safety in at |east a four year programfrom an
accredited school and shall have been engaged in safety and
occupational health for at |east one (1) year of experience (no
time being credited to this one (I) year unless at least fifty
(50 percent of the tinme was devoted to safety and occupati ona
heal th) and shall have at |east one (1) year experience in
construction, or--

(2) Safety and Health Person(s) shall have | egal registration as
a Professional Engineer or a Certified Safety Professional and
shal | have been engaged in safety and occupational health for at

| east one {(1) year of experience (no tine being credited to this
one (1) year unless at least fifty (50) percent of the tinme was
devoted to safety and occupational health) and shall have at | east
one (1) year experience in construction, or--

(3) Safety and Health Person(s) shall trade a degree other than
that specified in (a) above, and shall have been engaged in safety
and occupational health for at least three (3) years of experience
(no time being credited to these three (3) years unless at |east
fifty (50) percent of the tine each year was devoted to safety and
occupational health) and shall have at |east two (2) years
experience in construction, or--

(4) Inlieu of a degree, Safety and Health person(s) shall have
been engaged in safety and occupational health for at |east five {(
5) years of experience (no time being credited to these five (5)
years unless at least fifty (50) percent of the tine each year was
devoted to safety and occupational health) and shall have at | east
two (2) years experience in construction. The i ndi vi dual nust

al so be a Certified Safety Professional

(5) First aid work is not a creditable experience.

(c) The name and qualifications of the nom nated safety and health
person(s) shall be furnished to the Contracting O ficer for
acceptability and a functional description of duties shall be
provi ded
prior to the pre-work conference. (52.2/9303)
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NOTE: The Contractor shall have one or nore Safety and Heal th Persons, each
of whom neets the qualifications of 1.19.2(b) Qualifications for Safety and
Heal th Person(s), physically present on the actual site of the work
whenever work of any sort is being perforned by a Contractor

subcontractor, or supplier personnel on the work site. The foregoing cl ause
| anguage shall not be interpreted to contravene this note.

-- End of Section --
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SECTI ON 01090

SOURCES FOR REFERENCE PUBLI CATI ONS

PART 1 GENERAL
1.1 REFERENCES

Various publications are referenced in other sections of the specifications

to establish requirenents for the work. These references are identified in

each section by docunent nunber, date and title. The docunment nunber used

in the citation is the nunber assigned by the sponsoring organization, i.e.
ASHRAE 15 (1994) Safety Code for Mechanical Refrigeration. However, when

the sponsoring organi zati on has not assigned a nunber to a docunent, an

i denti fying nunber has been assigned for convenience, i.e. ASHRAE s

unnunbered 1993 edition of their Handbook, Fundanentals is identified as

ASHRAE- 03 (1993) Handbook, Fundanentals |I-P Edition. The sponsoring

organi zati on nunber (ASHRAE 15) can be distingui shed froman assigned

i dentifying nunmber (ASHRAE-03) by the lack of a dash mark (-) in the

sponsori ng organi zati on assi gned nunber.

1.2 ORDERI NG | NFORVMATI ON

The addresses of the organizati ons whose publications are referenced in

ot her sections of these specifications are |listed below, and if the source
of the publications is different fromthe address of the sponsoring

organi zation, that information is also provided. Docunents listed in the
specifications with nunbers which were not assigned by the sponsoring
organi zation should be ordered fromthe source by title rather than by
nunber .

ACl | NTERNATI ONAL (ACl)

P. OO Box 9094

Farmington Hills, M 48333-9094
Ph: 248-848- 3800

Fax: 248-848-3801

Internet: http://ww.aci-int.org

Al'R CONDI TI ONI NG AND REFRI GERATI ON | NSTI TUTE (ARI)

4301 North Fairfax Dr., Suite 425
ATTN.  Pubs Dept.

Arlington, VA 22203

Ph: 703-524-8800

Fax: 703-528-3816

E-mail: ari @gsys.com

Internet: www. ari.org

Al R MOVEMENT AND CONTROL ASSOCI ATI ON ( AMCA)
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30 W University Dr.

Arlington Heights, IL 60004-1893
Ph:  708-394- 0404

Fax: 708-253-0088

ALUM NUM ASSOCI ATI ON ( AA)

Pubs Depart nent

P. O Box 753

Wal dorf, MD 20601
Ph: 301-645-0756
Fax: 301-843-0159

AMERI CAN ARCHI TECTURAL MANUFACTURERS ASSCCI ATI ON ( AAVA)

1827 wWal den Ofc. Sq.

Suite 104

Schaunburg, IL 60173-4268
Ph: 847-303-5664

Fax: 847-303-5774
Internet: www. aamanet.org

AVERI CAN ASSOCI ATI ON OF STATE HI GHWAY AND TRANSPORTATI ON OFFI Cl ALS
( AASHTO)

444 N. Capital St., NW Suite 249
Washi ngton, DC 20001

Ph: 800-231- 3475

Fax: 800-525-5562

Internet: www aashto.org

AMERI CAN ASSOCI ATI ON OF TEXTI LE CHEM STS AND COLORI STS ( AATCQO)

P.O Box 12215

1 Davis Drive

Research Triangle Park, NC 27709-2215
Ph: 919-549-8141

Fax: 919-549-8933

AMERI CAN BEARI NG MANUFACTURERS ASSOCI ATI ON ( ABEMA)
1200 19th Street, NW Suite 300
Washi ngton, DC 20036-4303

Ph: 202-429-5155
Fax: 202-223-4579

AMERI CAN CONFERENCE OF GOVERNMENTAL | NDUSTRI AL HYG ENI STS ( ACA H)

1330 Kemnper Meadow Dr.
Cincinnati, OH 45240
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Ph: 513-742-2020
Fax: 513-742-3355

AMERI CAN | NSTI TUTE OF STEEL CONSTRUCTI ON (Al SC)

One East Wacker Dr., Suite 3100
Chi cago, IL 60601-2001

Ph: 312-670-2400

Publ i cati ons: 800-644-2400

Fax: 312-670-2400

Internet: http://wwmw.ai scweb. com

AMERI CAN | RON AND STEEL | NSTI TUTE (Al SI)

ATTN: Publication Oders
P. 0. Box 4321
Chestertown, MD 21690
Ph: 800-277-3850

Fax: 410-810-0910

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )

11 West 42nd St

New York, NY 10036

Ph: 212-642-4900

Fax: 212-398-0023
Internet: ww. ansi.org/

AMERI CAN SOCI ETY FOR NONDESTRUCTI VE TESTI NG (ASNT)

1711 Arlingate Lane

P. O Box 28518

Col unmbus, OH 43228-0518
Ph: 800-222-2768

Fax: 614-274-6899

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
100 Barr Harbor Drive

West Conshohocken, PA 19428-2959

Ph: 610-832-9500

Fax: 610-832-9555

AMERI CAN SOCI ETY OF Cl VIL ENG NEERS ( ASCE)

1801 Al exander Bell Drive

SECTI ON 01090 Page 4



CONTROL TONER, LUKE AFB, AZ
DACA09- 99- B- 0014 THI' S SECTI ON MODI FI ED BY AMENDVENT 0001

Reston, VA 20190-4400

Ph: 800-548-2723

Fax: 703-295-6333

Internet: www. pubs.asce.org
e-mail: marketing@sce.org

AMERI CAN SOCI ETY OF HEATI NG REFRI GERATI NG AND Al R- CONDI TI ONI NG
ENG NEERS ( ASHRAE)

1791 Tullie Cr., NE

Atlanta, GA 30329-2305

Ph: 800-527-4723 or 404-636-8400
Fax: 404-321-5478

Internet: http://ww.ashrae.org

AMERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASME)

22 Law Dr., Box 2300
Fairfield, NJ 07007-2900
Ph: 800-843-2763

Fax: 201-882-1717
Internet: www. asne.org

AMERI CAN SOCI ETY CF SANI TARY ENG NEERI NG ( ASSE)

P. 0. Box 40362

Bay Village, OH 44140

Ph: 216-835-3040

Fax: 216-835-3488

E-mail: asse@ x.netcomcom

AMERI CAN WATER WORKS ASSCCI ATl ON( AVWAA)

6666 West Qui ncy
Denver, CO 80235

Ph: 800-926- 7337

Fax: 303-795-1989
Internet: vwww. awwa.org

AMERI CAN VELDI NG SOCI ETY ( AWS)

550 N.W LeJeune Road
Mam, FL 33126

Ph: 305-443-9353

Fax: 305-443-7559

AMERI CAN WOOD- PRESERVERS' ASSOCI ATI ON ( AWPA)
3246 Fall Creek Hi ghway, Suite 1900
G andbury, TX 76049-7979

Ph: 817-326-6300
Fax: 817-326-6306
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ARCHI TECTURAL WOCODWORK | NSTI TUTE ( AW)

1952 | saac Newt on Square
Rest on, VA 20190

Ph:  703-733-0600

Fax: 703-733-0584

ASBESTOS CEMENT Pl PE PRODUCERS ASSCCI ATl ON ( ACPPA)

1745 Jefferson Davis Hi ghway, Suite 406
Arlington, VA 22202

Ph: 703-412-1153

Fax: 703-412-1152

ASSOCI ATED Al R BALANCE COUNCI L (AABC)

1518 K St., NW Suite 503
Washi ngton, DC 20005

Ph: 202-737-0202

Fax: 202-638-4833

ASSQOCI ATI ON OF EDI SON | LLUM NATI NG COVPANI ES ( AEI C)

600 No. 18th St.

P. O Box 2641

Bi rmi ngham AL 35291-0992

Ph: 205-257-2530

Fax: 205-257-2540

Internet: http://ww. aeic.org/index. htm
E-Mai |l : veazey-white@pc. com

BU LDERS HARDWARE MANUFACTURERS ASSOCI ATI ON ( BHVA)

355 Lexington Ave. New York, NY 10017-6603
Ph: 212-661-4261

Fax: 212-370-9047

Internet: ww. buil dershardware. com

CALI FORNI A REDWOOD ASSQOCI ATI ON ( CRA)
405 Enfrente Ave., Suite 200

Novat o, CA 94949
Ph: 415-382-0662
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Fax: 415-382-8531

CARPET AND RUG | NSTI TUTE (CRI)

310 Hol i day Ave.

P. 0. Box 2048

Dal ton, GA 30722-2048

Ph: 706-278-0232

Fax: 706-278-8835
Internet: carpet-rug.com

CAST IRON SO L PIPE I NSTI TUTE (CI SPI)

5959 Shallowford Rd., Suite 419
Chattanooga, TN 37421

Ph: 423-892-0137

Fax: 423-892-0817

CODE OF FEDERAL REGULATI ONS ( CFR)

O der from

Governnent Printing Ofice

Washi ngt on, DC 20402

Ph: 202-512-1800

Fax: 202-275-7703

Internet: http://ww.pls.com 8001/ his/cfr.htnl

COWERCI AL | TEM DESCRI PTI ONS ( Cl D)

Order from

Ceneral Services Admnistration

Federal Supply Service Bureau

470 E L' Enfant Plaza, S.W

Washi ngt on, DC 20407

Ph: 202-619-8925

Internet: http://pub.fss.gsa.gov/hl-pub.htn

COVWPRESSED GAS ASSCCI ATI ON ( CGA)

1725 Jefferson Davis Hi ghway, Suite 1004
Arlington, VA 22202-4102

Ph: 703-412-0900

Fax: 703-412-0128
e-mail: Custoner_Service@ganet.com

COOLI NG TOWER | NSTI TUTE (CTI)

P. 0. Box 73383

SECTI ON 01090 Page 7
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Houston, TX 77273
Ph: 281-583-4087
Fax: 281-537-1721

COPPER DEVELOPMENT ASSOCI ATI ON ( CDA)

260 Madi son Ave.

New Yor k, NY 10016

Ph: 212-251-7200

Fax: 212-251-7234

E-mail: http://ww. copper.org

CORPS OF ENG NEERS ( COE)

Order from

U.S. Arny Engi neer Waterways Experinent Station

ATTN.  Technical Report Distribution Section, Services
Branch, TIC

3909 Halls Ferry Rd.

Vi cksburg, M5 39180-6199

Ph: 601-634-2571

Fax: 601-634-2506

COUNCI L OF AMERI CAN BUI LDI NG OFFI CI ALS ( CABO

5203 Leesburg Pi ke, Suite 708
Falls Church, VA 22041

Ph: 703-931- 4533

Fax: 703-379-1546

DEPARTMENT OF COMVERCE ( DOC)

Order From

Nat i onal Technical Information Service
5285 Port Royal Road

Springfield, VA 22161

Ph: 703-487-4600

Fax: 703-321-8547

Internet: http://ww.ntis.gov

El FS | NDUSTRY MEMBERS ASSCOCI ATI ON ( El MA)
402 No. 4th St., Suite 102
Yaki ma, WA 98901- 2470

Ph. 509-457-3500
Fax: 509-457-0169

ELECTRONI C | NDUSTRI ES ASSOCI ATI ON ( El A)

SECTI ON 01090 Page 8
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2500 W son Bl vd.

Arlington, VA 22201-3834
Ph: 703-907- 7500

Fax: 703-907-7501

Internet: www. eia.org

O der From

d obal Engi neering Docunents
15 I nverness Lane East

Engl ewood, CO 80112

Ph: 800-854-7179

Fax: 303-397-2740

Internet: http://global.ihs.com

ENG NEERI NG MANUALS (EM

USACE Publ i cati ons Depot
Attn: CEIMSP-D

2803 52nd Avenue
Hyattsville, MD 20781-1102
Ph: 301-394-0081

ENG NEERI NG REGULATI ONS ( ER)

USACE Publ i cati ons Depot

Attn: CEIM SP-D 2803 52nd Avenue
Hyattsville, MD 20781-1102

Ph: 301-394-0081

ENVI RONMVENTAL PROTECTI ON AGENCY ( EPA)

Public Information Center

401 M St., SW

Washi ngton, DC 20460

Ph:  800-490-9198

FAX: 202-260- 6257

Internet: http://ww.epa.gov NOTE: Sone docunents are avail abl e
only from National Technical Information

Services (NTIS)

5285 Port Royal Rd.

Springfield, VA 22161

Ph: 800-553- 6847

Fax: 703-321-8547

Internet: http://ww. fedworld. gov/ntis/ntishome. htm

FACTORY MUTUAL ENGQ NEERI NG AND RESEARCH (FM

1151 Boston-Provi dence Turnpi ke

P. O Box 9102

Norwood, MA 02062-9102

Ph: 617-255-4681

Fax: 617-255-4359

Internet: http://ww.factorynutual.com

SECTI ON 01090 Page 9
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FEDERAL SPECI FI CATI ONS (FS)

Order from

Ceneral Services Adm nistration

Federal Supply Service Bureau

470 L' Enfant Plaza, S.W

Washi ngton, DC 20407

Ph: 202-619-8925

Fax: 202-619-8978

Internet: http://pub.fss.gsa.gov/hl-pub. htm

FEDERAL STANDARDS ( FED- STD)

Order from

Ceneral Services Adm nistration

Federal Supply Service Bureau

470 E L' Enfant Pl aza, S. W

Washi ngton, DC 20407

Ph: 202-619-8925

Internet: http://pub.fss.gsa.gov/hi-pub.htm

GLASS ASSCOCI ATI ON OF NORTH AMERI CA ( GANA)

3310 S.W Harrison St

Topeka, KS 66611-2279

Ph:  913-266- 7013

Fax: 913-266-0272

I nt er net : www. cssi nfo. com i nf o/ gana. ht

GYPSUM ASSOCI ATI ON ( GA)

810 First St. NE, Suite 510
Washi ngt on, DC 20002

Ph:  202-289- 5440

Fax: 202-289-3707

HYDRAULI C | NSTI TUTE (HI)

9 Sylvan Way, Suite 180

Par si ppany, NJ 07054- 3802

Ph: 888-786-7744 or 973-267-9700
Fax: 973-267-9053

SECTI ON 01090 Page 10
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| NSECT SCREENI NG WEAVERS ASSOC!I ATI ON (| SWA)

P.O Box 1018
Gssining, NY 10562
Ph:  914-962-9052
Fax: 914-923-3031

| NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS (| EEE)

445 Hoes Ln, P. O Box 1331

Pi scat away, NJ 08855-1331

Ph: 732-981-0060

Fax: 732-981-9667

Internet: http//stdsbbs.ieee.org
E-mail: custoner.service@eee.org
Note: Docunents nay al so be ordered from
G obal Engi neering Docunents

15 I nverness Way East

Engl ewood, CO 80112

Ph: 800-854-7179

Fax: 303- 397- 2740

Internet: global.ihs.com

| NSULATED CABLE ENG NEERS ASSCCI ATI ON (| CEA)

P. O Box 440

Sout h Yarnouth, MA 02664

Ph: 508-394-4424

Fax: 508-394-1194

E-mail: www el ectricnet.conforgs/insucbl.htm

| NTERNATI ONAL CONFERENCE OF BUI LDI NG OFFI CI ALS (I CBO

5360 Workman M || Rd.
VWhittier, CA 90601-2298
Ph: 310-699- 0541

Fax: 310-692-3853

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MBS)

SECTI ON 01090 Page 11
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127 Park St., NE

Vi enna, VA 22180-4602

Ph: 703-281-6613

Fax: 703-281-6671

Internet: [//cssinfo.coninfo/nss/htn

MARBLE | NSTI TUTE OF AMERI CA (M A)

33505 State St

Farm ngton, M 48335
Ph: 810-476- 5558

Fax: 810-476-1630

M DVEST | NSULATI ON CONTRACTORS ASSCOCI ATI ON (M CA)

2017 So. 139th Cir.
Omha, NE 68144
Ph:  402-342- 3463
Fax: 402-330-9702

M LI TARY STANDARDS (M L- STD)

Order from

St andar di zati on Docunents Order Desk
Bui l ding 4, Section D

700 Robbi ns Ave

Phi | adel phia, PA 19111-5094

Ph: 215-697-2179

Fax: 215-697-2978

Internet: ww. dodssp. daps. mil

NATI ONAL ASSOCI ATI ON OF PLUMBI NG- HEATI NG- COCLI NG CONTRACTORS
( NAPHCC)

180 S. Washington Street
P. 0. Box 6808

Falls Church, VA 22046
Ph: 800-533-7694

Fax: 703-237-7442

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOC!I ATI ON ( NEMA)

SECTI ON 01090 Page 12
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Internet: http//ww. nema. org/

Order from

d obal Engi neering Docunents

15 I nverness Way East

Engl ewood, CO 80112-5776

Ph:  800- 264- 3974
Fax: 303-397- 7935

Internet: http://global.ihs.com

NATI ONAL ENVI RONMENTAL BALANCI NG BUREAU ( NEBB)

8575 Grovenont Circle

Gai t hersburg, MD 20877-4121

Ph: 301-977-3698
Fax: 301-977-9589

NATI ONAL FI RE PROTECTI ON ASSOC!I ATI ON ( NFPA)

One Batterymarch Park P. O Box 9101

Quincy, MA 02269-9101
Ph:  800- 344- 3555
Fax: 800- 593- 6372

Internet: http://ww.nfpa.org
NOTE: The conplete set of 1997 NFPA National Fire Codes (13 Vol.)

is available for $835. 00.

NATI ONAL HARDWOCD LUMBER ASSOCI ATI ON ( NHLA)

P. 0. Box 34518

Menphis, TN 38184-0518
Ph: 901-377-1818

Fax: 901-382-6419

e-mai |l : nhl a@at| har dwood. or g

NATI ONAL | NSTI TUTE FOR CERTI FI CATI ON I N ENG NEERI NG TECHNOLOGQ ES

(NI CET)

1420 King Street

Al exandria, VA 22314-2794

Ph: 888-476-4238

Internet: www. nicet.org

NATI ONAL | NSTI TUTE FOR OCCUPATI ONAL SAFETY AND HEALTH ( NI OSH)

Mail Stop C 13
4676 Col unbi a Par kway

Cincinnati, OH 45226-1998

Ph:  800- 356- 4676

Internet: http://ww.cdc. gov/ni osh/ honmepage. htm

SECTI ON 01090 Page 13
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To order pubs for which a fee is charged, order from
Superi nt endent of Docunents

Governnent Printing Ofice

Washi ngton, DC 20402-9325

Ph: 202-512-1800

Fax: 202-512-2250

NATI ONAL | NSTI TUTE OF STANDARDS AND TECHNOLOGY (NI ST)

Department of Conmerce

Gai t hersburg, MD 20899-0001

Ph:  301-975-4025

Fax: 301-926-1630

O der From

Superi nt endent of Docunents

U.S. Governnent Printing Office (GPO
Washi ngton, DC 20402

Ph: 202-512-1800

Fax: 202-512-2250

or

Nati onal Techni cal Information Services (NTIS)
5285 Port Royal Rd.

Springfield, VA 22161

Ph: 800-553-6847

Fax: 703-321-8547

Internet: http://ww gov/ntis.gov

NATI ONAL READY- M XED CONCRETE ASSCCI ATl ON ( NRMCA)

900 Spring St.

Silver Spring, MD 20910
Ph: 301-587-1400

Fax: 301-585-4219

NORTHEASTERN LUVBER MANUFACTURERS ASSOCI ATl ON ( NELMA)
P. O Box 87A
Cunber| and Center, ME 04021

Ph: 207-829-6901
Fax: 207-829-4293

NSF | NTERNATI ONAL ( NSF)

ATTN: Publications
P. 0. Box 130140

SECTI ON 01090 Page 14



CONTROL TONER, LUKE AFB, AZ
DACA09- 99- B- 0014 THI' S SECTI ON MODI FI ED BY AMENDVENT 0001

Ann Arbor, M 48113-0140
Ph: 313-913-5744

Fax: 313-769-0109
Internet: ww. nsf.org

PLASTI C PI PE AND FI TTI NGS ASSCCI ATl ON ( PPFA)

800 Roosevelt Rd., Bldg C, Suite 20
Gen Ellyn, IL 60137

Ph: 630- 858- 6540

Fax: 630-790- 3095

PLUMBI NG AND DRAI NAGE | NSTI TUTE ( PDI)

45 Bristol Dr., Suite 101
Sout h Easton, MA 02375
Ph: 508-230-3516

Fax: 508-230-3529

E-Mai | : pdhw@i ac. net

PORCELAI N ENAMEL | NSTI TUTE ( PEI)

4004 Hill sboro Pike, Suite 224B
Nashville, TN 37215

Ph: 615-385-5357

Fax: 615-385-5463

Internet: www. porcel ai nenanel.com

PRECAST/ PRESTRESSED CONCRETE | NSTI TUTE ( PCl)

175 West Jackson Blvd., Suite 1859
Chi cago, IL 60604-9773

Ph: 312-786-0300

Fax: 312-786-0353

Internet: www. pci.org

e-mail: info@ci.org

RURAL UTI LI TI ES SERVI CE ( RUS)

ATTN.  Publications

14t h and | ndependence Ave., SW Room 4028-S
Washi ngton, DC 20250

Ph: 202-720-8674
Fax: 202-205-3654

SOCI ETY OF AUTOMOTI VE ENG NEERS ( SAE)

400 Conmmonweal th Dr.

SECTI ON 01090 Page 15
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Warrendal e, PA 15096-0001

Ph:  412-776-4970

Fax: 412-776-0790

Internet: http://ww.sae.org
e-mail: publications @ae.org

SOQUTHERN CYPRESS MANUFACTURERS ASSCCI ATI ON ( SCVR)

400 Penn Center Boul evard, Suite 530
Pi ttsburgh, PA 15235

Ph: 412-829-0770

Fax: 412-829-0844

SOQUTHERN PI NE | NSPECTI ON BUREAU ( SPI B)

4709 Sceni ¢ H ghway
Pensacol a, FL 32504-9094
Ph: 850-434-2611

Fax: 850-433-5594

e-mail: spib@pib.org

STEEL DECK | NSTI TUTE ( SDI)

P. 0. Box 25

Fox River Gove, IL 60021
Ph: 847-462-1930

Fax: 847-462-1940

Internet: http://ww.sdi.org
e-mail: janet@di.org

STEEL DOOR | NSTI TUTE (SDA )
30200 Detroit Rd.
Cl evel and, OH 44145-1967

Ph:  216-899-0010
Fax: 216-892-1404

TILE COUNCI L OF AMERI CA (TCA)
P. O Box 1787
Cl enson, SC 29633-1787

Ph: 864-646- 8453
FAX: 864-646-2821

UNDERWRI TERS LABCRATORI ES (UL)

SECTI ON 01090 Page 16
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333 Pfingsten Rd.

Nort hbrook, IL 60062-2096
Ph: 800- 704- 4050

Fax: 847-509-6249

Internet: http://ww.ul.com
O der from

d obal Engi neering Docunents
15 I nverness Way East

Engl ewood, CO 80112-5776

Ph: 800-569-7128

Fax: 303-397-7945

Internet: http://global.ihs.com
E-mail: gl obal @hs.com

UNI - BELL PVC Pl PE ASSOCI ATI ON ( UBPPA)

2655 Villa Creek Dr., Suite 155
Dal l as, TX 75234

Ph: 214-243-3902

Fax: 214-243-3907

WEST COAST LUMBER | NSPECTI ON BUREAU (WCLI B)

P. 0. Box 23145
Portl and, OR 97281
Ph: 503-639-0651
Fax: 503-684-8928

WESTERN WOOD PRODUCTS ASSCCI ATI ON ( WAPA)

Yeon Bl dg.

522 SW5th Ave.

Portl and, OR 97204-2122
Ph: 503-224-3930

Fax: 503-224-3934

-- BEnd of Section --
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PART 1 GENERAL
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1.2 UNI T PRI CE PAYMENT | TEMS
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SECTI ON 01270

MEASUREMENT AND PAYMENT

PART 1 GENERAL

1

1 LUVP SUM PAYMENT | TEMS

Paynent itens for the work of this contract for which contract |unp sum
paynents will be made are listed in the BlI DDI NG SCHEDULE and descri bed
below. Al costs for itens of work, which are not specifically nentioned
to be included in a particular lunp sumor unit price paynent item shal
be included in the listed lunp sumitem nost closely associated with the
work involved. The lunmp sumprice and paynment made for each itemlisted
shal |l constitute full conpensation for furnishing all plant, |abor

materi als, and equi pnent, and perforning any associated Contractor quality
control, environnmental protection, neeting safety requirenents, tests and
reports, and for performing all work required for which separate paynent is
not ot herw se provided.

1.1 [ AM#1] Bid Schedul e 1tem 0002

Construction and related work required for aircraft control tower, the
denolition of the existing control tower cab of building 955, and the
nstallati on of a new roof on building 955, except for bid itens 0001 and
0003.

1.2 [ AM1] Bid Schedul e 1tem 0003 Option No. 1

Orit the installation of a new roof on building 955 as indicated in bid
item 0002, and denolish the renai nder of building 955.

.2 UNI T PRI CE PAYMENT | TEMS

Paynent itens for the work of this contract on which the contract unit
price payments will be nade are listed in the Bl DDI NG SCHEDULE and

descri bed below. The unit price and paynent made for each itemlisted
shal | constitute full conpensation for furnishing all plant, |abor

materi als, and equi pnent, and perforning any associated Contractor quality
control, environnental protection, neeting safety requirenents, tests and
reports, and for performng all work required for each of the unit price
itens.

.2.1 [ AM1] Bid Schedule Item 0001

.2.1.1 Paynent

Paynent for drilled foundation caissions (piers) will be nade at the
applicable contract unit price per neter rounded to nearest 1/10 neter
according to dianmeter. This paynent shall constitute full conpensation for
all plant, labor, materials, and all costs necessary for drilling,
tenporary casing, and furni shing and placing reinforcing steel and
concrete, conplete.

a. Additional Caisson (Piers) Lengths: Additional caisson lengths will be

paid for at the contract unit price for "Drilled Pier Wrk For 900 nm

SECTI ON 01270 Page 2
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D ameter Piers" for each dianeter of caisson installed as approved.

b. Omtted Caisson (Piers) Lengths: The contract price will be reduced by
the amount bid for "Drilled Pier Work For 900 nm Di aneter Piers" for
each di aneter of caisson onitted as directed.

1.2.1.2 Measur enent

Drilled foundation caissions (piers) will be nmeasured by the total |ength
for depths actually drilled in strict conformance to the requirenents of
the specification and drawi ngs. The length of drilled caissions (piers)
will be neasured fromthe authorized bottomof the piers to their upper
term nation at the bottom of the grade beam slab, pier cap, or any forned
portion of the pier above grade, as applicable.

1.2.1.3 Unit of Measure

Unit of neasure: linear neter, rounded to nearest 1/10 neter.

PART 2 PRODUCTS (Not Applicable)
PART 3 EXECUTI ON ( Not Appli cabl e)

-- End of Section --
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SECTI ON 01330

SUBM TTAL PROCEDURES

PART 1 GENERAL

SUBM TTAL | DENTI FI CATI ON
SUBM TTAL CLASSI FI CATI ON

2.1 Gover nnment Approved

2.2 Information Only
SUBM TTAL REVI EW AND APPROVAL
APPROVED SUBM TTALS
DI SAPPROVED SUBM TTALS
W THHOLDI NG OF PAYMENT
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EXECUTI ON

GENERAL

SUBM TTAL REGQ STER ( ENG FORM 4288)
SCHEDULI NG

TRANSM TTAL FORM ( ENG FORM 4025)

SUBM TTAL PROCEDURE

Pr ocedures

Conput eri zed Submittal System
Contractor Review

Nunber of Copies

Address to Receive Subnmittals
Addi tional Government Approved Subnmittals
Certificates of Conpliance
Speci al Revi ews

Devi ati ons

SPARE PARTS LI STS AND MAI NTENANCE OPERATI ONS MANUALS
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SECTI ON 01330

SUBM TTAL PROCEDURES

PART 1 GENERAL

1.1 SUBM TTAL | DENTI FI CATI ON
Submittals required are identified by SD nunbers as foll ows:

1.2 SUBM TTAL CLASSI FI CATI ON
Subrmittals are classified as foll ows:

1.2.1 Gover nent Approved
CGovernnental approval is required for extensions of design, critica
mat eri al s, deviations, equi pnent whose conpatibility with the entire system
nmust be checked, and other itenms as designhated by the Contracting O ficer
Wthin the terns of the Contract Cl ause entitled "Specifications and
Drawi ngs for Construction," they are considered to be "shop draw ngs."

1.2.2 I nformati on Only
Al submittals not requiring Government approval will be for information
only. They are not considered to be "shop drawi ngs" within the terns of

the Contract Clause referred to above.

1.3 SUBM TTAL REVI EW AND APPROVAL

Bef ore submi ssion, Contractor shall review all subnittals prepared by
subcontractors, suppliers, and hinself, for conpl eteness, accuracy, and
conpliance with plans and specifications. Contractor shall not use red
mar ki ngs on submittals. Red markings are reserved for use by the
Contracting Oficer. Approval by Contractor shall be indicated on each
drawi ng by an "Approved" stanp with Contractor’s nanme, signature, and date.
The Contractor shall have i ndependent agents not associated with his
organi zation to do the review. The review shall be done by a |icensed
architect or registered engineers in the appropriate disciplines of
architectural, civil, structural, nechanical and electrical, as
appropriate. The reviews shall be thorough and conpl ete and aut henti cat ed
by registered engineer’s or architect’s stanp. This admi nistration of
submittal review nust be integrated into the Contractor’s Quality Contro
Pl an. The plan nust delineate in precise detail how the Contractor intends
to satisfy this requirenent. This shoul d i ncl ude names of organizations,
qualifications and nanes of individuals who will be doing the work with
their qualifications/resunmes. Suppliers or subcontractors certifications
are not acceptable as neeting this requirenent of independent review
Submittals not conforming to the requirenents of this section will be
returned to the Contractor for correction and resubnittal

1.4  APPROVED SUBM TTALS

The Contracting Officer’s approval of subnittals shall not be construed as
a conplete check, but will indicate only that the general nethod of

SECTI ON 01330 Page 2
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construction, materials, detailing and other information are satisfactory.
Approval will not relieve the Contractor of the responsibility for any
error which may exist, as the Contractor under the CQC requirenents of this
contract is responsible for dinensions, the design of adequate connections
and details, and the satisfactory construction of all work. After
submittal s have been approved by the Contracting Oficer, no resubmtta

for the purpose of substituting materials or equipnent will be considered
unl ess acconpani ed by an expl anation of why a substitution is necessary.

1.5 DI SAPPROVED SUBM TTALS

The Contractor shall make all corrections required by the Contracting

O ficer and pronptly furnish a corrected submttal in the form and nunber
of copies specified for the initial submttal. |If the Contractor considers
any correction indicated on the subnittals to constitute a change to the
contract, a notice in accordance with the Contract C ause "Changes" shal

be given pronptly to the Contracting O ficer

1.6 W THHOLDI NG OF PAYMENT

Paynent for materials incorporated in the work will not be nmade if required
approval s have not been obt ai ned.

PART 2 PRODUCTS (Not Appli cabl e)
PART 3  EXECUTI ON
3.1 GENERAL

The Contractor shall nmake submttals as required by the specifications.
The Contracting Oficer may request submittals in addition to those
speci fi ed when deened necessary to adequately describe the work covered in
the respective sections. Units of weights and neasures used on all
subnittals shall be the sane as those used in the contract draw ngs. Each
submittal shall be conplete and in sufficient detail to allow ready

determ nati on of conpliance with contract requirements. Prior to
submittal, all itens shall be checked and approved by the Contractor’s
Quality Control (CQC) representative and each item shall be stanped,
signed, and dated by the CQC representative indicating action taken
Proposed devi ations fromthe contract requirenments shall be clearly
identified. Submittals shall include itens such as: Contractor’s,
manufacturer’s, or fabricator’s draw ngs; descriptive literature including
(but not limted to) catalog cuts, diagrans, operating charts or curves
test reports; test cylinders; sanples; O&M nmanuals (including parts list);
certifications; warranties; and other such required submittals. Submittals
requi ri ng Governnent approval shall be schedul ed and nmade prior to the
acquisition of the material or equi pnment covered thereby. Sanples
remai ni ng upon conpl etion of the work shall be picked up and disposed of in
accordance with manufacturer’s Material Safety Data Sheets (MSDS) and in
conpliance with existing | aws and regul ati ons.

3.2 SUBM TTAL REGQ STER ( ENG FORM 4288)

At the end of this section is one set of ENG Form 4288 listing itens of
equi pnent and materials for which submittals are required by the
specifications; this list may not be all inclusive and additiona
submittals may be required. The Contractor will also be given the
submittal register as a diskette containing the conputerized ENG Form 4288
and instructions on the use of the diskette. Colums "d" through "r" have
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been conpl eted by the Governnent; the Contractor shall conplete columms
and "s" through "u" and submt the forns (hard copy plus associ ated
electronic file) to the Contracting Oficer for approval within 30 cal endar
days after Notice to Proceed. The Contractor shall keep this diskette
up-to-date and shall subnit it to the Governnent together with the nonthly
paynent request. The approved submttal register will becone the
schedul i ng docunent and will be used to control submittals throughout the
life of the contract. The submittal register and the progress schedul es
shal | be coordi nat ed.

a

3.3 SCHEDULI NG

Submittals covering conponent itens fornmng a systemor itens that are
interrelated shall be scheduled to be coordinated and subnmitted
concurrently. Certifications to be subnmitted with the pertinent draw ngs
shall be so schedul ed. Adequate tine (a mninmmof 30 cal endar days
exclusive of mailing time) shall be allowed and shown on the register for
review and approval. No delay damages or tinme extensions will be allowed
for tine lost in late submttals. An additional 60 cal endar days shall be
al | oned and shown on the register for review and approval of submttals for
refrigeration and HVAC control systens, electrical systems, fire
protection, and fire detection and al arm system subnittals.

3.4 TRANSM TTAL FORM ( ENG FORM 4025)

The sanple transmittal form (ENG Form 4025) attached to this section shal
be used for subnitting both Government approved and information only
submittals in accordance with the instructions on the reverse side of the
form These forns will be furnished to the Contractor. This formshall be
properly conpleted by filling out all the heading bl ank spaces and
identifying each itemsubnmtted. Special care shall be exercised to ensure
proper listing of the specification paragraph and/or sheet nunber of the
contract drawi ngs pertinent to the data subnitted for each item

3.5 SUBM TTAL PROCEDURE
Subnmittals shall be nade as foll ows:

3.5.1 Procedur es
Submittals shall be nade as foll ows:

3.5.1.1 Conputeri zed Submittal System
The Contractor may, at his option, use a conputer database system
conpatible with the Contracting Officer’s conputer system and transfer al
updates by disk. Conputerized versions shall reflect all information shown
on ENG Forns 4288.

3.5.1.2 Contractor Review
The Contractor’s quality control representative shall review the listing at
| east every 30 days and take appropriate action to maintain an effective
and updated system A copy of the register shall be maintained at the
jobsite. Revised and/or updated registers shall be subnmitted to the
Contracting Oficer at |east every 60 days in quadruplicate (conplete

regi ster need not be provided, only those portions containing additions or
changes).

SECTI ON 01330 Page 4



CONTROL TONER, LUKE AFB, AZ
DACAQ09- 99- B- 0014 THI S SECTI ON MODI FI ED BY AMENDMVENT 0001

3.5.1.3 Nunber of Copi es
The Contractor shall provide and original and six copies of all subnmittals.
3.5.1.4 Address to Receive Subnittals

The Resident Engi neer, assigned to the project by the Corps of Engineers,
will provide the addresses where submittals will by sent by the contractor

3.5.1.5 Addi ti onal Government Approved Subnittals

In addition to those specified in PART 1 paragraph SUBM TTAL
CLASSI FI CATION, the following classifications of subnmttals also require
CGover nnent al appr oval

Mechani cal and El ectrical Systens, and Fire Protection and Fire Detection
Subnittals.

See paragraph "Special Reviews."
3.5.1.6 Certificates of Conpliance

Any certificates required for denonstrating proof of conpliance of
materials with specification requirenents shall be executed in the nunber
of copies required by the above paragraph "Nunber of Copies." Each
certificate shall be signed by an official authorized to certify in behalf
of the manufacturing conpany and shall contain the name and address of the
Contractor, the project nane and | ocation, and the quantity and date or
dates of shipment or delivery to which the certificates apply. Copies of

| aboratory test reports submitted with certificates shall contain the nane
and address of the testing laboratory and the date or dates of the tests to
which the report applies. Certification shall not be construed as
relieving the Contractor fromfurnishing satisfactory material, if, after
tests are perforned on selected sanples, the material is found not to neet
the specific requirenments.

3.5.1.7 Speci al Revi ews

a. Fire Protection/Detection Subnmittals: The Contractor shall prepare and
submit, as one integrated submittal, shop drawings for the fire
protection/detection system This submttal shall also include
sprinkl er plans and sections, fire detection and al arm pl ans and
risers, and catal og cuts of proposed equi pnent. The Contractor shal
submit proof that the shop drawi ngs were prepared by an engi neer
regul arly engaged in fire protection/detection systens for at |east 2
years, and that they are sealed by a registered professional engineer
Shop drawi ngs for the fire protection/detection systemshall be
prepared on full-size nylar sheets. The shop draw ngs submtted for
review shall be submitted on full-size blue-line sheets. After
updating all deviations, nodifications, and changes, the fina
submittal shall be on nylar sheets and will represent the fina
as-built draw ngs.

b. Mechanical and Electrical Systenms: The Contractor shall furnish one
reproduci bl e, unfolded copy of all wiring and control diagrans and
approved system |l ayout drawings with the operating instructions called
for under the various headings of these specifications for mechanica
and el ectrical systemns.
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3.5.2 Devi ati ons

For submittals which include proposed deviations requested by the
Contractor, the colum "variation" of ENG Form 4025 shall be checked. The
Contractor shall set forth in witing the reason for any deviations and
annot ate such deviations on the submttal. The Governnent reserves the
right to rescind inadvertent approval of subnittals containing unnoted
devi ati ons.

3.6 SPARE PARTS LI STS AND MAI NTENANCE OPERATI ONS MANUALS

Wthin 30 cal endar days after approval of shop drawi ngs and equi pnent
lists, the Contractor shall subnmit, to the Contracting Oficer, 3 copies of
spare parts |lists and operating and mai ntenance manual s as required under

t he vari ous headi ngs of these specifications. One reproducible, unfolded
copy shall be provided of all operating instructions, control diagrans,
etc., that are larger than 8-1/2 inches by 11 inches; this does not apply
to standard manufacturer’s data.

a. Spare parts lists shall contain the following listed i nformation

Quantity of parts required for 120 days and one year of operation.
Description of each spare part.

Drawi ng nunber and shop draw ng reference.

Part equi pnent code nunber.

Unit price of each item

Total price of all itens.

Procurement lead time with particular attention to long lead tines.
Nanme and address of nearest supplier

Such renmarks and data as the manufacturer nmmy consider pertinent.
0. Conplete parts list of all replaceable itens.

B[ L[S0 N[ 93| 91| | Lo =

b. Operation, Mintenance, and Repair Manuals and Instructions:

1. The requirenents for furnishing operating, naintenance, and repair
data/manuals and field instructions under this contract are
specified in the Technical Specifications. The Contractor shal
submit to the Contracting Officer, not later than 60 cal endar days
after the Notice to Proceed, an outline showi ng the proposed
submittal date(s) of operation and nai ntenance manuals to be
furni shed the governnment and the schedul e date(s) of all required
field instructions to be provided by Contractor furnished
personnel or manufacturer’s representatives. All operation and
mai nt enance manual s nmust be furnished to the Contracting Oficer
not later than 60 cal endar days prior to turnover of the facility
to the Governnent.

2. Failure on the part of the Contractor to conply with requirenents
of this clause will result in no further paynent until al
required O&M dat a/ manual s are subm tted and accepted.

3. Al O&M data/nmanuals subnittal data shall be entered in a separate
section of the master submittal register.

3.7 COLCOR BOARDS

Fi ve sets of color boards shall be submitted within 90 cal endar days after
recei pt of Notice to Proceed for all projects which involve building
construction or building nodifications. The board shall include sanples of
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colors and finishes of all interior surfaces such as walls, floors, and
ceilings. WMaterial shall be submitted in a standard 8-1/2 inches by 11
i nches three-ring binder. Fold-outs nmay be enpl oyed to 25-1/2 inches by 33

inches as long as they refold within the standard binder. Actual materia
sanpl es shall be displayed showi ng color, texture, pattern, finish

thi ckness, etc., for all appearance related itens where choice exists.
These sanples shall be |arge appearance related itens where choi ce exists.

These sanples shall be large enough to indicate true patterns. However,
care should be taken to present materials in proportion to that which may
be installed in a given situation. Sanples shall be organized by col or
schemes with a separate sanple for each schenme. The schenes shall be
coordi nated by room nanes and nunbers shown on the architectural floor
plans. Color shall be |abeled with generic color nanes. Project title and

| ocation (Base) shall be placed in the | ower right-hand corner of each
nodul e. Where special finishes such as architectural concrete, carpet, or
prefinished textured nmetal panels are required, separate sanples not |ess
than 8 inches x 10 inches square shall be subnmitted with the board. |If
nore space i s needed, nore than one board per set nmay be subnmitted. The
contractor shall certify that he has reviewed the col or boards in detai
and that they are in strict accordance with the contract draw ngs and
speci ficati ons except as nay be otherwise explicitly stated. Subnmittal of
the color boards shall not relieve the Contractor of the responsibility to
submit the sanples required by the Technical Specifications.

8 AS- BUI LT DRAW NGS5

a. GCeneral: The Contractor shall send to Contracting Oficer one (1) ful

set of reproducible construction record drawi ngs (30" x 42" cronofl ex
or 3 mil| double matte sheets) and two (2) copies of draw ngs on 3-1/2"
fl oppy diskettes, in fornmat conpatible with AutoCad, Rel ease 12. The
as-built print shall be a record of the construction as installed and
conpl eted by the Contractor. They shall include all the information
shown on the contract set of draw ngs, however mnor, which were
incorporated in the work, all additional work not appearance on the
contract drawi ngs, and all changes which are nade after fina

i nspection of the contract work.

In event the Contractor acconplishes additional work which changes the
as-built conditions of the facility after subm ssion of the as-built
drawi ngs, the Contractor shall furnish revised and/or additiona

drawi ngs as required to depict as-built conditions. The requirenents
for these additional drawings will be the same as for the as-built
drawi ngs included in the original subm ssion

b. Prelinmnary As-Built Prints: The Contractor shall nmintain one set of
paper prints to show the as-built conditions. These as-built marked
prints shall be kept current and available on the jobsite at all tines.

Al changes fromthe contract plans which are nade i the work or
additional information which mght be uncovered in the course of
construction shall be accurately and neatly recorded as they occur hy
neans of details and notes. The as-built marked prints will be jointly

i nspected for accuracy and conpl eteness by the Contracting Oficer’s
representative and a responsible representative of the construction
Contractor prior to subm ssion of each nonthly pay estinmate. The
prints shall show the following information, but not be limted thereto:

1. The location and description of any utility lines or other
installations of any kind or description known to exist within the
construction area. The location includes dinmensions to pernmanent
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features.

2. The location and di nensi ons of any changes within the building or
structure.

3. Correct grade or alignnment of roads, structures or utilities if
any changes were made from contract pl ans.

4. Correct elevations if changes were nmade in site grading.

5. Changes in details of design or additional information obtained
fromworking drawi ngs specified to be prepared and/or furnished hy
the Contractor including but not limted to fabrication, erection
installation plans and placing details, pipe sizes, insulation
mat eri al, di mensions of equi pnent foundations, etc.

6. The topography and grades of all drainage installed or affected as
a part of the project construction.

7. Al changes or nodifications which result fromthe fina
i nspecti on.

8. Options: \Where contract draw ngs or specifications allow options,
only the option selected for construction shall be shown on the
as-built draw ngs.

9. Subnittal to Contracting Oficer for Review and Approval: Not
later than 2 weeks before acceptance of the project by the
Governnment, the Contractor shall deliver to the Contracting
Oficer one (1) full set of reproducible construction record
drawi ngs (30" x 42" cronoflex or 3 nl| double matte sheets) and
two (2) copies of drawi ngs on 3-1/2" floppy diskettes, in format
conpatible with AutoCad, Rel ease 12 and narked-up specifications
conplete with amendnents, to depict as-built conditions. |[If upon
review, the drawings are found to contain errors and/or onissions,
they shall be returned to the Contractor for corrections. The
Contractor shall conplete the corrections and return the draw ngs

to the Contracting officer within ten (10) cal endar days. |If a
satisfactory set of as-built drawi ngs are not receive within the
time limts defined, no further paynment will be nmade to the

Contractor until this requirenment is satisfied.

3.9 CONTROL OF SUBM TTALS

The Contractor shall carefully control his procurenent operations to ensure
that each individual subnmittal is nade on or before the Contractor
schedul ed subnittal date shown on the approved "Subnmittal Register."

3.10 GOVERNMENT APPROVED SUBM TTALS
Upon conpl etion of review of subnittals requiring Governnment approval, the
submittals will be identified as having received approval by being so
stanped and dated. One copies of the submittal will be retained by the
Contracting O ficer and the renmaining copies of the submittal wll be
returned to the Contractor

3.11 | NFORMATI ON ONLY SUBM TTALS

Normal Iy subnmittals for information only will not be returned. Approval of
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the Contracting Officer is not required on information only submttals.

The Governnent reserves the right to require the Contractor to resubmt any
itemfound not to conply with the contract. This does not relieve the
Contractor fromthe obligation to furnish material conforming to the plans
and specifications; will not prevent the Contracting O ficer fromrequiring
renoval and replacenent of nonconfornming material incorporated in the work;
and does not relieve the Contractor of the requirenent to furnish sanples
for testing by the Governnment | aboratory or for check testing by the
CGovernnent in those instances where the technical specifications so

prescri be.

3.12 STAMPS

Stanps used by the Contractor on the submittal data to certify that the
subnittal neets contract requirenments shall be similar to the follow ng:
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| CONTRACTOR

|

| (Fi rm Nare)

|

I

I

| Approved

| Approved with corrections as noted on submttal data and/or
attached sheets(s).

S| GNATURE:

TI TLE:

DATE:

-- End of Section --
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SUBMITTAL REGISTER

(ER 415 1-10)

CONTRACT NO.

DACA09-99-B-0014

TITLE AND LOCATION

CONTRACTOR

|SPECIFICATION SECTION

CONTROL TOWER LUKE AFB, AZ **REVISED* * 02300
IYPE OF SUBMITIAL CLASST CONTRACTOR CONTRACTOR GOVERNMENT
F SUB FICATION SCHEDULE DATES ACTION ACTION
I C
A N E olI
c S S R &N |G
T T|S|T T M|F o}
I DIR|C|A I 0] VA| R
v I| sprorFI- rlula|T|r|F|s{r|M|R |EP|E SUBMIT
I TRANS- T ATION AICIE|EIE|I[AMEIAIM |RPYV APPROVAL | MATERIAL TO
T MITTAL E|  paragrap DESCRIPTION OF WITIDIM|PICIM]CIN|A INR| I NEEDED NEEDED GOVERN
Y NO. M NUMBER ITEM SUBMITTED DITII|UIEOIAIP|IOJUITOIMO | E | gypurr BY BY Cl pate MENT C1l pare REMARKS
AIN|OILINJR|TILIRJAJIN|EV | W o] o]
N N TIGIN{EJT|TIE|E|DJLJOLINE| E D 3]
o o} AlS|S|S{SISES|IS|SISINY|TD | R E E
b. c. d. e. flojhij.kl phlolp.|lg r. s t. u. V. w. X. Y- Z. aa.

1.3 Earthwork X X

3.13 Testing X X

3.13 Testing X X

1.3 Herbicide X X

1.3 Earthwork X X

ENG FORM 4288, July 96 SPECSINTACT PAGE 1 OF 1 PAGES



SUBMITTAL REGISTER

(ER 415 1-10)

CONTRACT NO.

DACAQ9-99-B-0014

TITLE AND LOCATICN

CONTRACTOR

[SPECIFICATICN SECTION

CONTROL TOWER LUKE AFB, AZ **REVISED* * 02315
TYPE OF SUBMITTAL CLASSI CONTRACTOR CONTRACTOR GOVERNMENT
[FICATION SCHEDULE DATES ACTION ACTION
I o
A N B olI
(od S S R &N G
T TIS|T T M}F o]
I DIR]C|A I (0] VA| R
v bl [RP— rlula|T|r{F|S|R|M|R |EP| E SUBMIT
I TRANS- T ATION A|CIEIEIE|IA|E|AIM RP v APPROVAL MATERIAL TO
T MITTAL E PARAGRAPH DESCRIPTION OF W|T|D|M]{P|CIMICINIA NR I NEEDED NEEDED GOVERN
Y NO. M NUMBER ITEM SUBMITTED DI} IJU|E|OJA|P|OJU|TOMO E SUBMIT BY BY c DATE MENT c DATE REMARKS
A|N|OJLIN|R|T|LIR|A|INJEV ]| W [e] o]

N N TIGIN|E|T|T{E|E|D|LIOLINE| E D D
[e] (0] AlS|S|S|S|S|S|S|IS|sSINY|TD | R E E
a. b. c d. e. flohifb.klmnpkhllp. g |r. s t. u. v. w X. Y. Z. aa.

1.3 Testing X X

ENG FORM 4288, July 96 SPECSINTACT PAGE 1 OF 1 PAGES
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(ER 415 1-10)

JCONTRACT NO.

DACA09-99-B-0014

TITLE AND LOCATION

CONTRACTCR

|SPECIFICATION SECTION

CONTROL TOWER LUKE AFBR, AZ **REVISED* * 02316
CLASST CONTRACTOR CONTRACTOR GOVERNMENT
TYPE OF SUBMITTAL FICATION SCHEDULE DATES ACTION ACTION
I c
A N B 0] %
c sl Is] Ir &N |G
T T|S|T T M|F o}
I D|R|C|A I o} VA]| R
v I| sprcrFI- rlulg]Ti{r|F]|S|R|M|R |EP| E suBMIT
I TRANS- T ATION A[CIE|E{EII|A|E|AIM |RP]V APPROVAL | MATERIAL TO
T mrTral | E| paracrarm DESCRIPTION OF WITIDIM|PICIMICIN|A INR] I NEEDED NEEDED GOVERN
Y NO. M NUMBER ITEM SUBMITTED DI} IJUIE|OIAIPIOIUITOIMO | E | gypurT BY BY C| pare MENT C| opare REMARKS
AINfOJLIN|R|TIL|RIA|INIEV ] W o} O

N N T|GINJE|T|TJ{EJE|DJL|OLINE| E D D
0 Q AlS|SIS|IS|SISISISISINY|TD| R E B
a. b. c | d. e. Elohip-kinpklo]pe. |a. |x. s t. u. V. w. X. Y. Z. aa.

3.4.3 Field Density Tests X X

3.4.2 Testing of Backfill Materials X X
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SUBMITTAL REGISTER

(ER 415 1-10)

CONTRACT NO.

DACA09-99-B-0014

TITLE AND LOCATION CONTRACTOR ISPECIFICATION SECTICN
CONTROL TOWER LUKE AFB, AZ **REVISED* * 02364
TYPE OF TTTAL CLASSI CONTRACTOR CONTRACTOR GOVERNMENT
OF SUBMITT FICATION SCHEDULE DATES ACTION ACTION
I c
A N E 0] S
C S S R &N G
T T{S|T T M|F o}
I DIRICIA I 0 VA] R
v I| sprerFr- rlulafT|r|F|s|rM|r |EP| E SUBMIT
I TRANS- T ATION A[CIEJEIEITIAIEIAIM RP|V APPROVAL | MATERIAL T0
T vrttar | B| earacrapm DESCRIPTION OF WTIDIMIPICIM|CIN|A |NR| I NEEDED NEEDED GOVERN
Y NO. M NUMBER ITEM SUBMITTED DIZ|I|UIEIOIAIPIO|UIT OIMO | E | gummrr BY BY C| pare MENT C| pare REMARKS
AIN|OILINIR|TJLIR|AJINJEV | W 0] o}
N N TYIGINIE|TIT|E|E{D|LJOLINE | E D D
o (0] ALS|SES|S{S|SIS]|S|SINYTD| R E E
b. c d. e. Flohbif.kpil pljedpe. Ja. |r. s t. u. V. W. X. y. z. aa.
2.1 Termiticides X X
1.1 Equipment X X
3.2.3 Foundation Exterior X X
1.1 Utilities and Vents X X
1.1 Crawl and Plenum Air Spaces X X
3.3.1 Soil Moisture X X
3.5 Verification of Measurement X
1.1 Equipment Calibration and Tank X X
Calibration
Qualifications X X
2.1 Termiticides X X
1.1 Termiticide Application Plan X X
ENG FORM 4288, July 96 SPECSINTACT PAGE 1 OF 1 PAGES



SUBMITTAL REGISTER ——

(ER 415 1-10) DACAQ9-99-B-0014
TITLE AND LOCATION CONTRACTOR ISPECTFICATION SECTION
CONTROL TOWER LUKE AFB, AZ **REVISED* * 02510
TYPE OF SUBMITTAL CLASSI CONTRACTOR CONTRACTOR GOVERNMENT
FICATION SCHEDULE DATES ACTION ACTION
I C
A N E olI
C S S R &|N G
T T|S|T T M|F o}
I D|R|C|A I o} VA| R
v i rRlula|T|R|F|S|RIM|R |EP| = SUBMIT
I TRANS - T ATION A[CIE|EIEJTIAIEIAIM (RP| V APPROVAL | MATERIAL TO
T MITTAL E] paracrar DESCRIPTION OF WIT[DIM|P|CIM|CINIA |NR} I NEEDED NEEDED GOVERN
Y NO. M NUMBER ITEM SUBMITTED DIITI|UIEJOIAPIOIUITOIM O} E | gygyrr BY BY C| pate MENT Cl pare REMARKS
AINIOJL|N{R|T{L|R{A|IN|EV | W o} o}

N N T|GIN|E|T{T|EJE|D|L|OL|NE| E D D
o} o] AlS{S|S|S{S|SIS|S|ISINY|TD} R E B
a. b. c. d. e fFlohib . kplhhhile.|ag r. s t u V. w. X y. z aa

3.1 Installation X X

1.3 Waste Water Disposal Method X X

1.3 Satisfactory Installation X X

3.3.1 Bacterioclogical Disinfection X X

3.1 Installation X

1.3 Meters X X
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SUBMITTAL REGISTER conTRACT NO.

(ER 215 1-10) DACAQ09-99-B-0014
TITLE AND LOCATICN CONTRACTOR ISPECIFICATION SECTION
CONTROL TOWER LUKE AFB, AZ **REVISED* * 02531
TYPE OF SUEM CLASSI CONTRACTOR CONTRACTOR GOVERNMENT
TTTAL FICATION SCHEDULE DATES ACTION ACTION
I Cc
A N E oI
c S S R &|N G
T T{S}|T T M|F o]
I D|R|ClA I o} VAL R
v I| sprerrr- r|ula|T|r|F|s|r|M|r [EP|E SUBMIT
I TRANS- T ATION A[CIEJE|E|I|A[E|AIM [RP}V APPROVAL |mMATERIAL ™
T MITTAL E| paracrap DESCRIPTION OF WIT|DIM|PICIM|CIN]A NR| T NEEDED NEEDED GOVERN
Y NO. M NUMBER ITEM SUBMITTED DII|I|UJE|OIA|P|OIUITOIM O} E | gypyrr BY BY C1 pate MENT Cl pate REMARKS
A|IN|O|JLIN|R|TIL|IR|A]JIN]JEV ] W o} o}

N N T|GIN|E|T|T}E|E|D|L|OLINE] E D D
[¢] [¢] A|S|S|S]S|S]S|S|S|SINY{TD| R E E
a. b c || d e Elghipj.kplmphlolp. |ag. |r. S. t u. V. w. X Y- z aa.

1.3 Portland Cement X X

2.3 Joints X X
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1.6 Plant, Equipment, and Tools X X

1.4 Sampling and testing X X
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1.2 Bituminous Pavement X X

1.2 Bituminous Pavement X X
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SECTI ON 01410

ENVI RONVENT PROTECTI ON

1.1 GENERAL REQUI REMENTS

The Contractor shall performthe work mnimzing environmental pollution
and damage as the result of construction operations. Environnenta
pol I uti on and damage is the presence of chem cal, physical, or biologica
el ements or agents whi ch adversely affect human health or welfare;
unfavorably alter ecol ogi cal bal ances of inportance to hunman life; affect
ot her species of inportance to humanki nd; or degrade the utility of the
environnent for aesthetic, cultural and/or historical purposes. The
control of environmental pollution and danage requires consideration of

| and, water, and air, and includes managenent of visual aesthetics, noise,
solid waste, as well as other pollutants. The environmental resources
within the project boundaries and those affected outside the linmits of
per manent work shall be protected during the entire duration of this
contract.

1.1.1 Subcontractors
The Contractor shall ensure conpliance with this section by subcontractors.
1.1.1.1 Envi ronnental Protection Plan

The Contractor shall submt an environmental protection plan within 15
days after receipt of the notice to proceed. Approval of the Contractor’s

plan will not relieve the Contractor of responsibility for adequate and
continuing control of pollutants and other environnmental protection
nmeasures. The environnmental protection plan shall include, but shall not

be limted to, the follow ng:

a. Alist of Federal, State, and local |aws, regulations, and permts
concerni ng environnental protection, pollution control and
abatement that are applicable to the Contractor’s proposed
operations and the requirenments inposed by those | aws, regul ations,
and pernits.

b. Methods for protection of features to be preserved within
aut hori zed work areas |ike trees, shrubs, vines, grasses and ground
cover, landscape features, air and water quality, fish and
wildlife, soil, historical, archaeological, and cultural resources.

c. Procedures to be inplenented to provide the required environnenta
protection, to conply with the applicable |aws and regul ati ons, and
to correct pollution due to accident, natural causes, or failure to
foll ow the procedures of the environmental protection plan.

d. Location of the solid waste collection areaused prior to fina
di sposal offsite.

e. Drawings showi ng |l ocations of any proposed tenporary excavations or

enmbanknents for haul roads, stream crossings, naterial storage
areas, structures, sanitary facilities, and stockpiles of excess or
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spoil materials.

f. Environmental nonitoring plans for the job site, including |and,
water, air, and noise nonitoring.

g. Traffic control plan including neasures to reduce erosion of
tenporary roadbeds by construction traffic, especially during wet
weat her, and the amount of nud transported onto paved public roads
by vehicles or runoff.

h. Methods of protecting surface and ground water during construction
activities.(refer to the plan submtted by contractor for
protecting storm drains)

i. Plan showing the proposed activity in each portion of the work area
and identifying the areas of linmited use or nonuse. Plan should
i nclude nmeasures for marking the limts of use areas.

j. Drawing of borrow area location. Protection neasures required at
the work site shall apply to the borrow areas including fina
restoration for subsequent beneficial use of the Iand.

k. A recycling and waste prevention/mnininzation plan with a list of
measures to reduce consunption of energy and natural resources; for
exanple: the possibility to shred fallen trees and use them as
mul ch shall be considered as an alternative to burning or burial

I. A settling pond renoval plan 120 days prior to renmoval work. The
pl an shall include the nethod of renoving and testing of the
col | ected sedinent.

m Training for Contractor’s personnel during the construction period.

n. A plan which includes draw ngs and nethods of FOD control shall be
subnmitted for approval to Luke's QA/ project engineer prior to
begi nning of construction activities.

1.1.1.2 Permts

The Contractor shall obtain all needed permits or licenses. The CGovernnent
will not obtain any permits for this project; see Contract C ause PERM TS
AND RESPONSI BILITIES. The State departnent of natural resources, through
the national pollutant discharge elimnation system (NPDES), requires
general permts, a notice of intent, and a notice of discontinuation. The
Contractor shall be responsible for inplenenting the ternms and requirenents
of the appropriate pernits as needed and for payment of all fees.

1.1.1.3 Preconstruction Survey

Prior to starting any onsite construction activities, the Contractor and
the Contracting O ficer shall make a joint condition survey after which the
Contractor shall prepare a brief report indicating on a layout plan the
condition of trees, shrubs and grassed areas inmedi ately adjacent to work
sites and adjacent to the assigned storage area and access routes as
applicable. This report will be signed by both the Contracting Oficer and
the Contractor upon nmutual agreenent as to its accuracy and conpl et eness.

1.1.1.4 Meet i ngs
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The Contractor shall nmeet with representatives of the Contracting Oficer
to alter the environnmental protection plan as needed for conpliance with
the environnental pollution control program

1.1.1.5 Notification
The Contracting Officer will notify the Contractor in witing of any

observed nonconpliance with the previously nentioned Federal, State or
local laws or regulations, pernits, and other elements of the Contractor’s

environnental protection plan. The Contractor shall, after receipt of such
notice, informthe Contracting O ficer of proposed corrective action and
take such action when approved. |If the Contractor fails to comply

promptly, the Contracting O ficer may issue an order stopping all or part
of the work until satisfactory corrective action has been taken. No tine
ext ensions shall be granted or costs or damages allowed to the Contractor
for any such suspensions.

1.1.1.6 Litigation

If work is suspended, delayed, or interrupted due to a court order of
conpetent jurisdiction, the Contracting Officer will determ ne whether the
order is due in any part to the acts or onissions of the Contractor, or
subcontractors at any tier, not required by the terns of the contract. |If
it is determined that the order is not due to Contractor’s failing, such
suspensi on, delay, or interruption shall be considered as ordered by the
Contracting Oficer in the admnistration of the contract under the
contract clause SUSPENSI ON OF WORK

1.1.1.7 Previ ously Used Equi pnent

The Contractor shall thoroughly clean all construction equi prent previously
used at other sites before it is brought into the work areas, ensuring that
soil residuals are renmoved and that egg deposits from plant pests are not
present; the Contractor shall consult with the USDA jurisdictional office
for additional cleaning requirenents.

1.1.1.8 Paynment

No separate paynent will be made for work covered under this section; al
costs associated with this section shall be included in the contract unit
and/ or lunp sumprices in the Bidding Schedul e.

1.1.2 LAND RESOURCES

The Contractor shall confine all activities to areas defined by the

drawi ngs and specifications. Prior to the beginning of any construction
the Contractor shall identify the |land resources to be preserved within the
work area. Except in areas indicated on the drawings or specified to be
cleared, the Contractor shall not renmove, cut, deface, injure, or destroy
| and resources including trees, shrubs, vines, grasses, topsoil, and |and
forns w thout permission. No ropes, cables, or guys shall be fastened to
or attached to any trees for anchorage unless specifically authorized.
Where such energency use is pernitted, the Contractor shall provide

ef fective protection for |and and vegetation resources at all tines as
defined in the foll owi ng subparagraphs. Stone, earth or other materia

di spl aced into uncl eared areas shall be renoved.

1.1.2.1 Wrk Area Linmts
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Prior to any construction, the Contractor shall mark the areas that need
not be disturbed under this contract. Isolated areas within the genera
work area which are to be saved and protected shall also be marked or
fenced. Monunents and markers shall be protected before construction
operations comrence. \Were construction operations are to be conducted
during darkness, the markers shall be visible. The Contractor’s personne
shal | be know edgeabl e of the purpose for marki ng and/or protecting
particul ar objects.

1.1.2.2 Landscape

Trees, shrubs, vines, grasses, land forns and other |andscape features
i ndi cated and defined on the drawings to be preserved shall be clearly
identified by marking, fencing, or wapping with boards, or any other
approved techni ques.

1.1.2.3 Unprotected Erodible Soils

Eart hwork brought to final grade shall be finished as indicated. Side

sl opes and back sl opes shall be protected as soon as practicabl e upon

conpl etion of rough grading. Al earthwork shall be planned and conducted
to mnimze the duration of exposure of unprotected soils. Except in cases
where the constructed feature obscures borrow areas, quarries, and waste
material areas, these areas shall not initially be totally cleared

Clearing of such areas shall progress in reasonably sized increments as
needed to use the devel oped areas as approved by the Contracting Oficer

1.1.2.4 Di st urbed Areas

The Contractor shall effectively prevent erosion and control sedinmentation
t hrough approved nethods including, but not limted to, the foll ow ng:

a. Retardation and control of runoff. Runoff fromthe construction
site or fromstorns shall be controlled, retarded, and diverted to
protected drai nage courses by neans of diversion ditches, benches,
berns, and by any neasures required by area w de plans under the
Cl ean Water Act.

b. FErosion and sedinentation control devices. The Contractor shal
construct or install tenmporary and pernanent erosion and
sedi mentation control features as indicated on the draw ngs.
Ber ns, dikes, drains, sedinentation basins, grassing, and nul ching
shal | be nmaintained until permanent drai nage and erosion contro
facilities are conpleted and operati ve.

c. Sedinment basins. Sedinment fromconstruction areas shall be trapped
in tenmporary or pernmanent sedi ment basins in accordance with the
drawi ngs. The basins shall accommopdate the runoff of a local 5
year storm After each storm the basins shall be punped dry and
accumnul at ed sedi nent shall be renoved to maintain basin
ef fecti veness. Overflow shall be controlled by paved weirs or by
vertical overflow pipes. The collected topsoil sedinment shall be
reused for fill on the construction site, and/or stockpiled for use
at another site. The Contractor shall institute effluent quality
nmoni toring prograns as required by State and | ocal environnmenta
agenci es.

1.1.2.5 Field Ofices, Staging Area Stockpile Storage and Tenporary
Bui I di ngs
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The Contractor’s field offices, staging areas, stockpile storage, and
temporary buildings shall be placed in areas designated on the draw ngs or
as directed by the Contracting O ficer. Tenporary novenent or relocation
of Contractor facilities shall be made only when approved. Borrow areas
shal | be nanaged to minimze erosion and to prevent sediment fromentering
nearby waters. Spoil areas shall be managed and controlled to Iimt spoi
intrusion into areas designated on the drawings and to prevent erosion of
soil or sedinment fromentering nearby waters. Spoil areas shall be

devel oped in accordance with the grading plan indicated on the draw ngs.
Tenporary excavation and enbanknments for plant and/or work areas shall be
controlled to protect adjacent areas from despoil nment.

1.1.3 WATER RESOURCES

The Contractor shall keep construction activities under surveill ance,
management, and control to avoid pollution of surface and ground waters.

Stormnvater drains close to the job site shall be protected fromstorm
events. A plan for protection and nonitoring shall be subitted for
approval to the Luke AFB QA/ project engineer

Toxi ¢ or hazardous chenicals shall not be applied to soil or vegetation
when such application may cause contanination of the fresh water reserve.
Moni toring of water areas affected by construction shall be the
Contractor’s responsibility. Al water areas affected by construction
activities shall be nonitored by the Contractor.

1.1.3.1 Washing and Curing Water

Waste waters directly derived fromconstruction activities shall not be
allowed to enter water areas. Waste waters shall be collected and pl aced
in retention ponds where suspended material can be settled out or the water
evaporates to separate pollutants fromthe water. Analysis shall be
performed and results reviewed and approved before water in retention ponds
i s di scharged.

1.1.3.2 Cof f erdam and Di versi on Operations

Construction operations for dewatering, renmoval of cofferdans, tailrace
excavation, and tunnel closure shall be controlled at all times to limt
the inpact of water turbidity on the habitat for wildlife and on water
quality for downstream use

1.1.3.3 St ream Cr ossi ngs
Stream crossings shall allow novenent of materials or equi pnent w thout
violating water pollution control standards of the Federal, State or |oca
gover nnent .

1.1.3.4 Fish and Wldlife
The Contractor shall mninize interference with, disturbance to, and damage
of fish and wildlife. Species that require specific attention along with
nmeasures for their protection shall be listed by the Contractor prior to
begi nni ng of construction operations.

1.1.4 Al R RESOURCES
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Equi pnent operation and activities or processes perforned by the Contractor
i n acconplishing the specified construction shall be in accordance with the
State’'s rules and all Federal emni ssion and performance | aws and standards.
Ambient Air Quality Standards set by the Environmental Protection Agency
shal | be maintained. Mnitoring of air quality shall be the Contractor’s
responsibility. Al air areas affected by the construction activities
shal |l be nonitored by the Contractor. NMonitoring results will be
periodically reviewed by the Governnment to ensure conpliance.

1.1.4.1 Parti cul at es

Dust particles; aerosols and gaseous by-products from construction
activities; and processing and preparation of naterials, such as from
asphaltic batch plants; shall be controlled at all tines, including
weekends, holidays and hours when work is not in progress. The Contractor
shal | maintain excavations, stockpiles, haul roads, permanent and tenporary
access roads, plant sites, spoil areas, borrow areas, and other work areas
within or outside the project boundaries free fromparticul ates which would
cause the air pollution standards to be exceeded or which would cause a
hazard or a nuisance. Sprinkling, chemcal treatnent of an approved type,
[ight bitumi nous treatnent, baghouse, scrubbers, electrostatic
precipitators or other methods will be pernmitted to control particulates in
the work area. Sprinkling, to be efficient, nust be repeated to keep the
di sturbed area danp at all tinmes. The Contractor nust have sufficient,
conpetent equi pnent avail able to acconplish these tasks. Particulate
control shall be performed as the work proceeds and whenever a particul ate
nui sance or hazard occurs.

The contractor shall obtain an earthnoving pernmit from Maricopa County Air
Pol lution Control prior to start of construction if the total area to be
di ssturbed is greater than 4350 sq ft. A copy of the permt shall be
provided to Luke's QA/ project engi neer

1.1.4.2 Hydr ocar bons and Car bon Mnoxi de

Hydr ocar bons and carbon nonoxi de em ssions from equi pnrent shall be
controlled to Federal and State allowable limts at all tinmes.

1.1.4.3 Odor s

(dors shall be controlled at all times for all construction activities,
processi ng and preparation of materials.

1.1.4. 4 Sound | ntrusi ons

The Contractor shall keep construction activities under surveillance and
control to mnimze environnent danage by noi se.

1.1.5 WASTE DI SPOSAL

Di sposal of wastes shall be as specified in Section 02220 DEMOLI TI ON and as
speci fied bel ow.

1.1.5.1 Solid Wastes
Solid wastes (excluding clearing debris) shall be placed in containers
whi ch are enptied on a regular schedule. Handling and di sposal shall be

conducted to prevent contam nation. Segregation neasures shall be enpl oyed
so that no hazardous or toxic waste will become co-nmingled with solid
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1.

waste. The Contractor shall transport solid waste of f Governnent property
and di spose of it in conpliance with Federal, State, and | ocal requirenents
for solid waste disposal

.1.5.2 Chem cal Wastes

Chemi cal s shall be dispensed ensuring no spillage to ground or water.

Peri odi ¢ inspections of dispensing areas to identify |eakage and initiate
corrective action shall be perforned and docunented. This documentation
will be periodically reviewed by the Governnment. Chenical waste shall be
collected in corrosion resistant, conpatible containers. Collection druns
shal |l be nonitored and renoved to a staging or storage area when contents
are within 150 nm 150 nm of the top. Wastes shall be disposed of in
accordance with Federal and | ocal |aws and regul ations.

.1.5.3 Hazar dous Wastes

The Contractor shall take sufficient neasures to prevent spillage of
hazardous and toxic materials during dispensing and shall collect waste in
sui tabl e containers observing conpatibility. The Contractor shal

transport hazardous waste off CGovernment property and dispose of it in
conpliance with Federal and local |aws and regulations. Spills of
hazardous or toxic materials shall be inmmediately reported to the
Contracting Oficer. Ceanup and cleanup costs due to spills shall be the
Contractor’s responsibility.

.1.5. 4 Bur ni ng

Burning will be allowed only if permitted in other sections of the
specifications or authorized in witing by the Contracting Oficer. The
specific tine, |ocation, and manner of burning shall be subject to
approval. Fires shall be confined to a closed vessel, guarded at al
times, and shall be under constant surveillance until they have burned out
or have been extingui shed. Burning shall be thorough reducing the
materials to ashes.

.1.6 HI STORI CAL, ARCHAEOLOG CAL, AND CULTURAL RESOURCES

Exi sting historical, archaeological, and cultural resources within the
Contractor’s work area will be so designated by the Contracting O ficer if
any has been identified. The Contractor shall take precautions to preserve
all such resources as they existed at the tinme they were first pointed out.
The Contractor shall provide and install protection for these resources
and be responsible for their preservation during the life of the contract.

I f during excavation or other construction activities any previously

uni dentified or unanticipated resources are discovered or found, al
activities that may damage or alter such resources shall be tenporarily
suspended. Resources covered by this paragraph include but are not limted
to: any human skeletal renmmins or burials; artifacts; shell, m dden, bone,
charcoal, or other deposits; rocks or coral alignnents, pavings, wall, or
ot her constructed features; and any indication of agricultural or other
human activities. Upon such discovery or find, the Contractor shal

i mredi ately notify the Contracting O ficer.

1.7 POST CONSTRUCTI ON CLEANUP

The Contractor shall clean up all areas used for construction

1.8 RESTORATI ON OF LANDSCAPE DAMAGE
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The Contractor shall restore | andscape features damaged or destroyed during
construction operations outside the Iimts of the approved work areas.

1.1.9 MAI NTENANCE OF POLLUTI ON FACI LI TI ES

The Contractor shall maintain permanent and tenporary pollution contro
facilities and devices for the duration of the contract or for that |length
of time construction activities create the particular pollutant.

1.1.10 TRAI NI NG OF CONTRACTOR PERSONNEL

The Contractor’s personnel shall be trained in all phases of environnenta
protection. The training shall include nethods of detecting and avoi ding
pol lution, famliarization with pollution standards, both statutory and
contractual, and installation and care of devices, vegetative covers, and
instruments required for nmonitoring purposes to ensure adequate and

conti nuous environnmental pollution control

-- End of Section --
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SECTI ON 01451

CONTRACTOR QUALI TY CONTRCL

PART 1 GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM D 3740 (1996) M ni nrum Requirenents for Agencies
Engaged in the Testing and/or |nspection of
Soil and Rock as Used in Engi neering Design
and Construction

ASTM E 329 (1995b) Agenci es Engaged in the Testing
and/ or Inspection of Materials Used in
Construction

1.2 PAYNMENT

Separate paynent will not be made for providing and nmi ntaining an
effective Quality Control program and all costs associated therew th shal
be included in the applicable unit prices or |lunp-sumprices contained in
t he Bi ddi ng Schedul e.

PART 2  PRODUCTS (Not Appli cabl e)
PART 3  EXECUTI ON
3.1 GENERAL REQUI REMENTS

The Contractor is responsible for quality control and shall establish and
maintain an effective quality control systemin conpliance with the
Contract Cause titled "lInspection of Construction." The quality contro
system shal |l consist of plans, procedures, and organization necessary to
produce an end product which conplies with the contract requirements. The
system shall cover all construction operations, both onsite and offsite,
and shall be keyed to the proposed construction sequence. The project
superintendent will be held responsible for the quality of work on the job
and is subject to renpval by the Contracting O ficer for non-conpliance
with quality requirenents specified in the contract. The project
superintendent in this context shall nean the individual with the
responsibility for the overall nanagement of the project including quality
and production.

3.2 QUALITY CONTROL PLAN
The Contractor shall furnish for review by the Government, not |ater than

30 days after receipt of notice to proceed, the Contractor Quality Contro
(CQC) Plan proposed to inplenent the requirenents of the Contract C ause

SECTI ON 01451 Page 2



CONTROL TONER, LUKE AFB, AZ
DACA09- 99- B- 0014 THI' S SECTI ON MODI FI ED BY AMENDVENT 0001

titled "Inspection of Construction.” The plan shall identify personnel
procedures, control, instructions, tests, records, and forns to be used.
The Government will consider an interimplan for the first 60 days of
operation. Construction will be permitted to begin only after acceptance
of the CQC Plan or acceptance of an interimplan applicable to the
particular feature of work to be started. Work outside of the features of
work included in an accepted interimplan will not be permitted to begin
until acceptance of a CQC Plan or another interimplan containing the
additional features of work to be started.

3.2.1 Content of the CQC Pl an

The CQC Plan shall include, as a mninum the following to cover al
construction operations, both onsite and offsite, including work by
subcontractors, fabricators, suppliers, and purchasi ng agents:

a. A description of the quality control organization, including a
chart showing lines of authority and acknow edgnent that the CQC
staff shall inplenent the three phase control systemfor al
aspects of the work specified. The staff shall include a CQC
Syst em Manager who shall report to the project superintendent.

b. The nane, qualifications (in resunme format), duties,
responsibilities, and authorities of each person assigned a CQC
functi on.

c. A copy of the letter to the CQC System Manager signed by an
aut hori zed official of the firmwhich describes the
responsibilities and del egates sufficient authorities to adequately
performthe functions of the CQC System Manager, including
authority to stop work which is not in conpliance with the
contract. The CQC System Manager shall issue letters of direction
to all other various quality control representatives outlining
duties, authorities, and responsibilities. Copies of these letters
shall al so be furnished to the Governnent.

d. Procedures for scheduling, review ng, certifying, and managi ng
submittals, including those of subcontractors, offsite fabricators,
suppliers, and purchasing agents. These procedures shall be in
accordance with Section 01330 SUBM TTAL PROCEDURES.

e. Control, verification, and acceptance testing procedures for each
specific test to include the test name, specification paragraph
requiring test, feature of work to be tested, test frequency, and
person responsi ble for each test. (Laboratory facilities will be
approved by the Contracting Oficer.)

f. Procedures for tracking preparatory, initial, and followup contro
phases and control, verification, and acceptance tests including
docunent ati on.

g. Procedures for tracking construction deficiencies from
identification through acceptable corrective action. These
procedures shall establish verification that identified
defi ci enci es have been corrected.

h. Reporting procedures, including proposed reporting formats.

i. Alist of the definable features of work. A definable feature of
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work is a task which is separate and distinct fromother tasks, has
separate control requirenments, and may be identified by different
trades or disciplines, or it my be work by the sane trade in a
different environment. Al though each section of the specifications
may generally be considered as a definable feature of work, there
are frequently nore than one definable features under a particul ar
section. This list will be agreed upon during the coordination
nmeeti ng.

3.2.2 Acceptance of Pl an

Acceptance of the Contractor’s plan is required prior to the start of
construction. Acceptance is conditional and will be predicated on

sati sfactory performance during the construction. The Governnent reserves
the right to require the Contractor to make changes in his CQC Pl an and
operations including renpoval of personnel, as necessary, to obtain the
qual ity specified.

3.2.3 Notification of Changes

After acceptance of the CQC Plan, the Contractor shall notify the
Contracting Oficer in witing of any proposed change. Proposed changes
are subject to acceptance by the Contracting O ficer

3.3 COORDI NATI ON MEETI NG

After the Preconstruction Conference, before start of construction, and
prior to acceptance by the CGovernment of the CQC Plan, the Contractor shal
neet with the Contracting Officer or Authorized Representative and discuss
the Contractor’s quality control system The CQC Plan shall be subnmitted
for review a mnimumof 7 cal endar days prior to the Coordination Meeting.
During the neeting, a mutual understanding of the systemdetails shall be
devel oped, including the forns for recording the CQC operations, contro
activities, testing, adm nistration of the systemfor both onsite and
offsite work, and the interrelationship of Contractor’s Managenent and
control with the Governnent’s Quality Assurance. M nutes of the neeting
shal | be prepared by the Governnent and signed by both the Contractor and
the Contracting Oficer. The mnutes shall beconme a part of the contract
file. There may be occasi ons when subsequent conferences will be called by
either party to reconfirm nmutual understandi ngs and/or address deficiencies
in the CQC system or procedures which may require corrective action by the
Contractor.

3.4  QUALITY CONTROL ORGANI ZATI ON

3.4.1 Per sonnel Requirenents
The requirenents for the CQC organi zation are a CQC System Manager and
sufficient number of additional qualified personnel to ensure contract
conpliance. The Contractor shall provide a CQC organi zati on which shall be
at the site at all tinmes during progress of the work and with conplete
authority to take any action necessary to ensure conpliance with the
contract. All CQC staff nenbers shall be subject to acceptance by the
Contracting Oficer.

3.4.2 CQC Syst em Manager

The Contractor shall identify as CQC System Manager an individual wthin
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the onsite work organizati on who shall be responsible for overal

managenent of CQC and have the authority to act in all CQC matters for the
Contractor. The CQC System Manager shall be a graduate engi neer, graduate
architect, or a graduate of construction nanagenment, with a mininumof 5
years construction experience on construction simlar to this contract.
This CQC System Manager shall be on the site at all tinmes during
construction and shall be enployed by the prime Contractor. The CQC System
Manager shall be assigned no other duties . An alternate for the CQC
System Manager shall be identified in the plan to serve in the event of the
System Manager’s absence. The requirenents for the alternate shall be the
sane as for the designated CQC System Manager

3.4.3 CQC Personne

In addition to CQC personnel specified el sewhere in the contract, the
Contractor shall provide as part of the CQC organization specialized
personnel to assist the CQC System Manager for the follow ng areas:

el ectrical, nechanical, civil, and structural. These individuals may be
enpl oyees of the prine or subcontractor; be responsible to the CQC System
Manager; be physically present at the construction site during work on
their areas of responsibility; have the necessary educati on and/or
experience in accordance with the experience matrix listed herein. These
i ndi vi dual s may perform other duties but nmust be allowed sufficient tinme to
performtheir assigned quality control duties as described in the Quality
Control Pl an.

Experi ence Matrix

Ar ea Qualifications

a. Civil Graduate Civil Engineer with
2 years experience in the
type of work being perforned
on this project or technician
with 5 yrs rel ated experience

b. Mechani cal Graduat e Mechani cal Engi neer
with 2 yrs experience or
person with 5 yrs rel ated
experience

C. El ectri cal Graduate El ectrica
Engi neer with 2 yrs
rel ated experience or
person with 5 yrs
rel ated experience

d. St ruct ur al Graduate Structura
Engi neer with 2 yrs

experience or person with
5 yrs related experience

3.4. 4 Addi tional Requirenent

In addition to the above experience and education requirenents the CQC
Syst em Manager shall have conpleted the course entitled "Construction
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Qual ity Managenent For Contractors”. This course is periodically offered
on an as needed basis for specific contracts when the proposed CQC System
Manager has not previously attended the training. The Contracting O ficer
or Authorized Representative shall be inforned at the Preconstruction
Conference if this service is needed. A nominal charge will apply to cover
reproduction of the required manual. The CQC System Manager may be
accepted, at the Contracting O ficer’s discretion, conditioned upon

conpl etion of the course.

3.4.5 Oganizational Changes

The Contractor shall maintain the CQC staff at full strength at all tines.
When it is necessary to nake changes to the CQC staff, the Contractor shal
revise the CQC Plan to reflect the changes and subnmit the changes to the
Contracting Oficer for acceptance.

3.5 SUBM TTALS AND DELI VERABLES

Submittals, if needed, shall be made as specified in Section 01330

SUBM TTAL PROCEDURES. The CQC organi zation shall be responsible for
certifying that all submittals and deliverables are in conmpliance with the
contract requirenents.

3.6 CONTRCL

Contractor Quality Control is the nmeans by which the Contractor ensures
that the construction, to include that of subcontractors and suppliers,
conplies with the requirenents of the contract. At |east three phases of
control shall be conducted by the CQC System Manager for each definable
feature of work as foll ows:

3.6.1 Preparatory Phase

Thi s phase shall be performed prior to begi nning work on each definable
feature of work, after all required plans/docunments/materials are
approved/ accepted, and after copies are at the work site. This phase shal
i ncl ude:

a. A review of each paragraph of applicable specifications, reference
codes, and standards. A copy of those sections of referenced codes
and standards applicable to that protion of the work to be
acconplished in the field shall be nade avail able by the Contractor
at the preparatory inspection. These copies shall be maintained in
the field and avail able for use by Governnent personnel until fina
acceptance of the work.

b. A review of the contract draw ngs.

c. A check to assure that all materials and/or equi pnent have been
tested, submtted, and approved.

d. Review of provisions that have been nmade to provide required
control inspection and testing.

e. Exam nation of the work area to assure that all required
prelimnary work has been conpleted and is in conpliance with the
contract.

f. A physical exanmination of required materials, equipnment, and sanple
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3.6.2

work to assure that they are on hand, conformto approved shop
drawi ngs or submtted data, and are properly stored.

A review of the appropriate activity hazard anal ysis to assure
safety requirenents are net.

Di scussi on of procedures for controlling quality of the work
including repetitive deficiencies. Docunent construction
tol erances and wor knmanshi p standards for that feature of work.

A check to ensure that the portion of the plan for the work to be
perfornmed has been accepted by the Contracting Oficer

Di scussion of the initial control phase.

The Covernnment shall be notified at |east 48 hours in advance of
begi nning the preparatory control phase. This phase shall include
a neeting conducted by the CQC System Manager and attended by the
superintendent, other CQC personnel (as applicable), and the
foreman responsible for the definable feature. The results of the
preparatory phase actions shall be docunented by separate mnutes
prepared by the CQC System Manager and attached to the daily CQC
report. The Contractor shall instruct applicable workers as to the
acceptabl e |l evel of workmanship required in order to nmeet contract
speci fications.

Initial Phase

Thi s phase shall be acconplished at the begi nning of a definable feature of

wor K.

3.6.3

a.

The foll owing shall be acconpli shed:

A check of work to ensure that it is in full conpliance with
contract requirements. Review nminutes of the preparatory neeting.

Verify adequacy of controls to ensure full contract conpliance.
Verify required control inspection and testing.

Establish | evel of workmanship and verify that it nmeets m ni num
accept abl e wor kmanshi p standards. Conpare with required sanple
panel s as appropri ate.

Resol ve all differences

Check safety to include conpliance with and upgradi ng of the safety
plan and activity hazard analysis. Review the activity analysis
with each worker.

The Governnment shall be notified at |east 48 hours in advance of
beginning the initial phase. Separate mnutes of this phase shal
be prepared by the CQC System Manager and attached to the daily CQC
report. Exact location of initial phase shall be indicated for
future reference and conparison with foll ow up phases

The initial phase should be repeated for each new crew to work
onsite, or any tine acceptable specified quality standards are not
bei ng net.

Fol | ow- up Phase
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Daily checks shall be perforned to assure control activities, including
control testing, are providing continued conpliance with contract

requi renments, until conpletion of the particular feature of work. The
checks shall be made a matter of record in the CQC docunentation. Fina
foll owup checks shall be conducted and all deficiencies corrected prior to
the start of additional features of work which may be affected by the
deficient work. The Contractor shall not build upon nor concea

non- conf orm ng wor K.

3.6.4 Additional Preparatory and Initial Phases

Addi tional preparatory and initial phases shall be conducted on the sane
definable features of work if: the quality of on-going work is
unacceptable; if there are changes in the applicable CQC staff, onsite
producti on supervision or work crew, if work on a definable feature is
resurmmed after a substantial period of inactivity; or if other problens
devel op.

3.7 TESTS
3.7.1 Testing Procedure

The Contractor shall perform specified or required tests to verify that
control neasures are adequate to provide a product which conforms to
contract requirenents. Upon request, the Contractor shall furnish to the
CGovernment duplicate sanples of test specinmens for possible testing by the
CGovernment. Testing includes operation and/or acceptance tests when
specified. The Contractor shall procure the services of a Corps of

Engi neers approved testing | aboratory or establish an approved testing

| aboratory at the project site. The Contractor shall performthe follow ng
activities and record and provide the foll ow ng data:

a. Verify that testing procedures conply with contract requirenments

b. Verify that facilities and testing equi pnent are avail able and
comply with testing standards.

c. Check test instrunent calibration data against certified standards.

d. Verify that recording forms and test identification control nunber
system including all of the test docunentation requirenments, have
been prepared.

e. Results of all tests taken, both passing and failing tests, shal
be recorded on the CQC report for the date taken. Specification
paragraph reference, |ocation where tests were taken, and the
sequential control nunber identifying the test shall be given. |If
approved by the Contracting Oficer, actual test reports nmay be
subnmitted later with a reference to the test nunber and date taken

An information copy of tests perforned by an offsite or comercia
test facility shall be provided directly to the Contracting
Oficer. Failure to submit tinely test reports as stated may
result in nonpaynment for related work perfornmed and di sapproval of
the test facility for this contract.

3.7.2 Testing Laboratories

3.7.2.1 Capability Check
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The Governnent reserves the right to check | aboratory equi pnment in the
proposed | aboratory for conpliance with the standards set forth in the
contract specifications and to check the |l aboratory technician’s testing
procedures and techni ques. Laboratories utilized for testing soils,
concrete, asphalt, and steel shall nmeet criteria detailed in ASTM D 3740
and ASTM E 329.

3.7.2.2 Capabi l ity Recheck

If the selected | aboratory fails the capability check, the Contractor will
be assessed a charge of $1,000 to reinburse the Governnent for each
succeedi ng recheck of the laboratory or the checking of a subsequently

sel ected | aboratory. Such costs will be deducted fromthe contract anount
due the Contractor.

3.7.3 Onsite Laboratory

The Governnent reserves the right to utilize the Contractor’s contro
testing |aboratory and equi pment to make assurance tests, and to check the
Contractor’s testing procedures, techniques, and test results at no
addi ti onal cost to the Government.

3.7. 4 Furni shing or Transportation of Sanples for Testing

Costs incidental to the transportation of sanples or materials shall be

borne by the Contractor. Sanples of materials for test verification and
acceptance testing by the Government shall be delivered to the Corps of

Engi neers Division Laboratory, f.o.b., at the address to be furnished by
the CGovernment.

Coordi nation for each specific test, exact delivery |ocation, and dates

wi Il be nade through the Resident/Area Ofice.

3.8  COWPLETI ON | NSPECTI ON
3.8.1 Punch- Qut | nspection

Near the end of the work, or any increment of the work established by a

time stated in the Special Cause, "Commencenent, Prosecution, and

Conpl etion of Wirk", or by the specifications, the CQC Manager shal

conduct an inspection of the work. A punch list of itenms which do not
conformto the approved draw ngs and specifications shall be prepared and

i ncluded in the CQC docunentation, as required by paragraph DOCUVENTATI ON

The list of deficiencies shall include the estimted date by which the
deficiencies will be corrected. The CQC System Manager or staff shall make
a second inspection to ascertain that all deficiencies have been corrected.
Once this is acconplished, the Contractor shall notify the Government that

the facility is ready for the Governnment Pre-Final inspection

3.8.2 Pre-Final Inspection

The CGovernnent will performthe pre-final inspection to verify that the
facility is conplete and ready to be occupied. A Government Pre-Fina
Punch List may be devel oped as a result of this inspection. The
Contractor’s CQC System Manager shall ensure that all itens on this |ist
have been corrected before notifying the Governnent, so that a Fina

i nspection with the customer can be scheduled. Any itens noted on the
Pre-Final inspection shall be corrected in a tinely manner. These

i nspections and any deficiency corrections required by this paragraph shal
be acconplished within the time slated for conmpletion of the entire work or
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any particular increnent of the work if the project is divided into
i ncrenents by separate conpletion dates.

3.8.3 Fi nal Acceptance Inspection

The Contractor’s Quality Control |nspection personnel, plus the
superintendent or other prinmary nanagenent person, and the Contracting
Oficer’'s Representative shall be in attendance at the final acceptance

i nspection. Additional Government personnel including, but not limted to,
those from Base/ Post Civil Facility Engi neer user groups, and major
comuands may al so be in attendance. The final acceptance inspection wll
be formally schedul ed by the Contracting O ficer based upon results of the
Pre-Final inspection. Notice shall be given to the Contracting O ficer at
| east 14 days prior to the final acceptance inspection and shall include
the Contractor’s assurance that all specific itens previously identified to
the Contractor as being unacceptable, along with all remaining work
performed under the contract, will be conplete and acceptable by the date
schedul ed for the final acceptance inspection. Failure of the Contractor
to have all contract work acceptably conplete for this inspection will be
cause for the Contracting Oficer to bill the Contractor for the
CGovernment’ s additional inspection cost in accordance with the contract
clause titled "Inspection of Construction".

3.9 DOCUMENTATI ON

The Contractor shall maintain current records providing factual evidence
that required quality control activities and/or tests have been performned.
These records shall include the work of subcontractors and suppliers and
shall be on an acceptable formthat includes, as a nmininmum the follow ng
i nformation:

a. Contractor/subcontractor and their area of responsibility.

b. Operating plant/equipnent with hours worked, idle, or down for
repair.

c. Wrk perfornmed each day, giving |ocation, description, and by whom
When Network Anal ysis (NAS) is used, identify each phase of work
performed each day by NAS activity nunber

d. Test and/or control activities performed with results and
references to specifications/drawi ngs requirenents. The contro
phase shall be identified (Preparatory, Initial, Followup). List
of deficiencies noted, along with corrective action

e. Quantity of materials received at the site with statenent as to
acceptability, storage, and reference to specifications/draw ngs
requirenents.

f. Subnmittals and deliverables reviewed, with contract reference, by
whom and action taken

g. Ofsite surveillance activities, including actions taken

h. Job safety evaluations stating what was checked, results, and
instructions or corrective actions.

i. Instructions given/received and conflicts in plans and/or
speci fications.
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j. Contractor’s verification statenent.

These records shall indicate a description of trades working on the
project; the nunber of personnel working; weather conditions encountered;
and any del ays encountered. These records shall cover both conform ng and
deficient features and shall include a statenment that equi pnent and
materials incorporated in the work and workmanship conply with the
contract. The original and one copy of these records in report form shal
be furnished to the Governnent daily within 24 hours after the date covered
by the report, except that reports need not be submitted for days on which
no work is performed. As a mninmum one report shall be prepared and
submitted for every 7 days of no work and on the |last day of a no work
period. All calendar days shall be accounted for throughout the life of
the contract. The first report following a day of no work shall be for
that day only. Reports shall be signed and dated by the CQC System
Manager. The report fromthe CQC System Manager shall include copies of
test reports and copies of reports prepared by all subordinate quality
control personnel

3.10 | MPLEMENTATI ON OF GOVERNMENT RESI DENT MANAGEMENT SYSTEM

The Contractor shall utilize a Governnent furnished CQC Daily Report Form
This formmay be in addition to other Contractor desired reporting forns.
However, all other such reporting forns shall be consolidated into this one
Government furnished Daily CQC Report Form The Contractor will also be
required to conpl ete Government - Furni shed I nput forms which lists, but is
not limted to, Prinme Contractor staffing; letter codes; planned cunmul ative
progress earnings; subcontractor information showi ng trade, nane, address,
and insurance expiration dates; definable features of work; pay activity
and activity information; required Quality Control tests tied to individua
activities; planned User Schooling tied to specific specification
par agr aphs and Contractor activities; and submittal information relating to
specification section, description, activity nunber, review period and
expected procurenment period. The sunms of all activity values shall equa
the contract anmount, and all Bid Itenms shall be separately identified, in
accordance with the PRI CI NG SCHEDULE. These forms shall be conpleted to
the satisfaction of the Contracting Officer prior to any contract paynent
(except for Bonds, Insurance and/or Mobilization, as approved by the
Contracting Oficer) and shall be updated as required.

a. During the course of the contract, the Contractor will receive various
Qual ity Assurance comments fromthe Governnent that will reflect
corrections needed to Contractor activities or reflect outstanding or
future itens needing the attention of the Contractor. The Contractor
wi Il acknow edge recei pt of these conments by specific nunber reference
on his Daily CQC Report and will also reflect on his Daily CQC report
when these itens are specifically conpleted or corrected

b. The Contractor’s schedul e systemshall include, as specific and
separate activities, all Preparatory Phase Meetings (inspections); al
&M manual s; and all Test Plans of Electrical and Mechani cal Equi pnent
or Systens that require validation testing or instructions to
Governnent Representatives.

3.11 SAMPLE FORMSB

Sanpl e fornms enclosed at the end of this section
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3.12 NOTI FI CATI ON OF NONCOWPLI ANCE

The Contracting Officer will notify the Contractor of any detected
nonconpl i ance with the foregoing requirenments. The Contractor shall take

i medi ate corrective action after receipt of such notice. Such notice,
when delivered to the Contractor at the work site, shall be deened
sufficient for the purpose of notification. |If the Contractor fails or
refuses to conply pronptly, the Contracting O ficer nay issue an order
stopping all or part of the work until satisfactory corrective action has
been taken. No part of the time |lost due to such stop orders shall be made
the subject of claimfor extension of time or for excess costs or damages
by the Contractor.

-- End of Section --
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CONSTRUCTION RECORD DRILLED PIERS

PIER
NO

DATE
PLACED

SIZE
SHAFT/BELL

GROUND
ELEV.

W.T.
ELEV.

BOTTOM ELEV.
PLAN/ACTUAL

TOP
ELEV.

DEPTH DRILLED
OVERBURDEN/BEARING

CASING'
LENGTH/STICKUP

DRILLING?
BEGIN/END

CONCRETE?
BEGIN/END

CONCRETE
CU. YDS

REMARKS®

! Distance from ground surface to casing, -top casing above ground, -top casing below ground

% Clock time beginning & end of indicated operation
% Include bearing strata description, casing description, and concrete compressive strength
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SECTI ON 01500

TEMPORARY CONSTRUCTI ON FACI LI TI ES

1.1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.

DEPARTMENT OF COMVERCE ( DOC)

DCC PS 1 (1983) Construction and I ndustrial Plywood

DOC PS 20 (1970) American Softwood Lunber Standard.

FEDERAL SPECI FI CATI ONS (FS)

FS FF-B-575 (Rev ©) Bolts, Hexagon and Square.

FS FF-N- 105 (Rev B: Int Am4) Nails, Brads, Staples and
Spi kes: Wre, Cut and W ought

SECTI ON 01500 Page 2
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FEDERAL STANDARDS ( FED- STD)

NATI ONAL ELECTRI CAL MANUFACTURER S ASSCCI ATI ON ( NEMA)

U S. ARW CORPS OF ENG NEERS

WEST COAST LUMBER | NSPECTI ON BUREAU (WCLI B)

WCLIB 16 (1970: Rev 1983) Standard G adi ng and
Dressing Rules for Douglas Fir, Wstern
Hem ock, Western Red Cedar, Wite Fir,
Si tka Spruce Lunber

WESTERN WOOD PRODUCTS ASSCCI ATI ON ( WAPA)

1.2 SIG\S

1.2.1 Cener a

The Contractor shall construct and erect one project sign, one safety sign
and a minimumof 2 hard hat signs at |ocations designated by the
Contracting Oficer. The signs shall conformto the requirenents of the
drawi ngs attached at the end of this section. The signs shall be erected as
soon as possible and within 15 days after date of Commencenent of Wrk
under this contract. The data required by the safety sign shall be
corrected daily.

(1) Lunber shall conformto DOC PS 20 and grading rules of applicable
gradi ng agencies, WCLIB 16 or WAPA-01. G ade shall be "Standard" or
better Douglas Fir, S4S and shall be stanped S-Dry.

(2) Plywod: Plywood shall conformto DOC PS 1, Grade AC, G oup I,
Exteri or.

(3) Bolts, Nuts and Nails: Bolts and nuts shall be gal vani zed and conform
to FS FF-B-575 and FS F-N-1 36. Nails shall conformto FS FF-N 105.

(4) Paint: Type of paint for priner, finish coats, lettering and col or of
signs and lettering shall be as indicated below Safety signs shall be
painted in the sane colors as the project sign. Hard
hat decals shall be painted as indicated on the attached draw ng.

(a) Priner and Finish Coats: Background shall be FED STD 595, Col or
Nunmber 15090 (bl ue, gl oss).

(b) Lettering FED STD 595, Col or Number 17875 (Wiite, gl oss)

(5) Decals: Corps of Engineers castle decal and the hard hat decal called
for on the signs well be furnished by the Governnent.

1.2.2 Construction

Signs shall be constructed as detailed on attached drawi ngs. Painting al
exposed surfaces and edges of plywood shall be given one coat of |inseed
oil and be wiped prior to applying priner. Al exposed surfaces of signs
and supports shall be given one coat of priner and one finish coat of paint
colors as indicated above. Al lettering shall be sized as indicated. Wdth
of letter stroke shall be 1/6 of the letter height, except as noted.
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1.2.3 Mai nt enance and Di sposa

The Contractor shall maintain the signs in good condition throughout the
life of the project. Signs shall remain the property of the Contractor and
upon conpletion of the project they shall be renpbved fromthe site.

1.3 BULLETI N BOARD

A weat herproof bulletin board, not |ess than 915 mm wi de and 762 nmm hi gh,
with hinged glass door shall be provided adjacent to or nounted on the
Contractor’s project office. If adjacent to the office, the bulletin board
shal |l be securely nounted on not |less than 2 posts. Bulletin board and
posts shall be painted or have approved factory finish. The bulletin board
shall be easily accessible at all tinmes and shall contain wage rates, equa
opportunity notice, and other itens required to be posted.

1.3.1 Mai nt enance and Di sposa

The Contractor shall maintain the bulletin board in good condition
throughout the life of the project. The bulletin board shall renmain the
property of the Contractor and upon conpletion of the project shall be
renoved fromthe site.

1.4  AVAILABILITY AND USE OF UTILITY SERVI CES
1.4.1 Paynent for Utility Services

The Government will make all reasonably required utilities available to the
Contractor fromexisting outlets and supplies, as specified in the
contract. Unless otherwise provided in the contract, the anpbunt of each
utility service consuned shall be charged to or paid for by the Contractor
at prevailing rates charged to the Governnent or, where the utility is
produced by the Governnent, at reasonable rates determ ned by the
Contracting Oficer. The Contractor shall carefully conserve any utilities
furni shed wi thout charge

1.4.2 Met ers and Tenporary Connections

The Contractor, at its expense and in a manner satisfactory to the
Contracting O ficer, shall provide and maintain necessary tenporary
connections, distribution |ines, and nmeter bases (CGovernment will provide
neters) required to neasure the anmobunt of each utility used for the purpose
of determ ning charges. The Contractor shall notify the Contracting
Oficer, in witing, 5 working days before final electrical connection is
desired so that a utilities contract can be established. The CGovernment
will provide a neter and nake the final hot connection after inspection and
approval of the Contractor’s tenporary wiring installation. The Contractor
shall not nake the final electrical connection

1.4.3 Advance Deposit

An advance deposit for utilities consisting of an estimted nonth’s usage
or a mnimmof $50.00 will be required. The last nmonthly bills for the
fiscal year will normally be offset by the deposit and adjustments will be
billed or returned as appropriate. Services to be rendered for the next
fiscal year, beginning 1 Cctober, will require a new deposit. Notification
of the due date for this deposit will be nmailed to the Contractor prior to
the end of the current fiscal year

SECTI ON 01500 Page 4



CONTROL TONER, LUKE AFB, AZ
DACA09- 99- B- 0014 THI' S SECTI ON MODI FI ED BY AMENDVENT 0001

1.4.4 Fi nal Meter Reading

Before completion of the work and final acceptance of the work by the
Governnment, the Contractor shall notify the Contracting Oficer, in
witing, 5 working days before termnation is desired. The CGovernment wl|
take a final neter reading, disconnect service, and renove the neters. The
Contractor shall then renove all the tenporary distribution |ines, neter
bases, and associ ated paraphernalia. The Contractor shall pay al
outstanding utility bills before final acceptance of the work by the

Gover nnent .

1.4.5 Sani tation
The Contractor shall provide and maintain within the construction area
m nimum field-type sanitary facilities approved by the Contracting O ficer
CGovernment toilet facilities will not be available to Contractor’s
per sonnel

1.4.6 Tel ephone

The Contractor shall nmake arrangenents and pay all costs for tel ephone
facilities desired.

1.5 PROTECTI ON AND MAI NTENANCE OF TRAFFI C

During construction the Contractor shall provide access and tenporary

rel ocated roads as necessary to maintain traffic. The Contractor shal

mai ntain and protect traffic on all affected roads during the construction
peri od except as otherw se specifically directed by the Contracting
Oficer. Measures for the protection and diversion of traffic, including
the provision of watchnmen and fl agnen, erection of barricades, placing of
lights around and in front of equipnent and the work, and the erection and
mai nt enance of adequate warni ng, danger, and direction signs, shall be as
required by the State and | ocal authorities having jurisdiction. The
traveling public shall be protected from damage to person and property.
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The Contractor’s traffic on roads selected for hauling material to and from
the site shall interfere as little as possible with public traffic. The
Contractor shall investigate the adequacy of existing roads and the

allowable load Iimt on these roads. The Contractor shall be responsible
for the repair of any danage to roads caused by construction operations.

1.5.1 Haul Roads

The Contractor shall, at its own expense, construct access and haul roads
necessary for proper prosecution of the work under this contract. Hau
roads shall be constructed with suitable grades and wi dths; sharp curves,
blind corners, and dangerous cross traffic shall be avoided. The
Contractor shall provide necessary lighting, signs, barricades, and

di stinctive markings for the safe novenent of traffic. The nethod of dust
control, although optional, shall be adequate to ensure safe operation at
all tinmes. Location, grade, width, and alignment of construction and
haul i ng roads shall be subject to approval by the Contracting Oficer

Li ghting shall be adequate to assure full and clear visibility for ful

wi dt h of haul road and work areas during any ni ght work operations. Upon
conpl etion of the work, haul roads designated by the Contracting Oficer
shal | be renoved

1.5.2 Barri cades

The Contractor shall erect and nmamintain tenporary barricades to limt
public access to hazardous areas. Such barricades shall be required
whenever safe public access to paved areas such as roads, parking areas or
sidewal ks is prevented by construction activities or as otherw se necessary
to ensure the safety of both pedestrian and vehicular traffic. Barricades
shal | be securely placed, clearly visible with adequate illumnation to
provide sufficient visual warning of the hazard during both day and night.

1.6 CONTRACTOR S TEMPORARY FACI LI TI ES
1.6.1 Adm ni strative Field Ofices

The Contractor shall provide and maintain admnistrative field office
facilities within the construction area at the designated site. Governnent
of fice and warehouse facilities will not be available to the Contractor’s
per sonnel

1.6.2 Storage Area

The Contractor shall construct a tenporary fence around trailers and
materials. The fence shall be as indicated on drawings. Trailers,
materials, or equi pment shall not be placed or stored outside the fenced
area unless such trailers, nmaterials, or equi pment are assigned a separate
and distinct storage area by the Contracting Officer away fromthe vicinity
of the construction site but within the mlitary boundaries. Trailers,

equi prent, or materials shall not be open to public view with the exception
of those items which are in support of ongoing work on any given day.
Materials shall not be stockpiled outside the fence in preparation for the
next day’'s work. Mbile equiprment, such as tractors, wheeled lifting

equi prent, cranes, trucks, and |ike equi pnent, shall be parked within the
fenced area at the end of each work day.

1.6.3 Supplenmental Storage Area

Upon Contractor’s request, the Contracting O ficer will designate another
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or supplenental area for the Contractor’s use and storage of trailers,

equi prent, and naterials. This area may not be in close proximty of the
construction site but shall be within the mlitary boundaries. Fencing of
material s er—and equi pment will net—be required at this site.; -however— the—
The Contractor shall be responsible for cleanliness and orderliness of the
area used and for the security of any material or equipnent stored in this
area. Uilities will not be provided to this area by the Governnent.

1.6.4  Appearance of Trailers

Trailers utilized by the Contractor for administrative or material storage
purposes shall present a clean and neat exterior appearance and shall be in
a state of good repair. Trailers which, in the opinion of the Contracting
Oficer, require exterior painting or maintenance will not be allowed on
the military property.

1.6.5 Mai nt enance of Storage Area

Fencing shall be kept in a state of good repair and proper alignment.
Shoul d the Contractor elect to traverse, with constructi on equi pnent or

ot her vehicles, grassed or unpaved areas which are not established
roadways, such areas shall be covered with a | ayer of gravel as necessary
to prevent rutting and the tracking of nud onto paved or established
roadways; gravel gradation shall be at the Contractor’s discretion. Gass
| ocated within the boundaries of the construction site shall be nowed for
the duration of the project. Gass and vegetation along fences, buildings,
under trailers, and in areas not accessible to nowers shall be edged or
trimed neatly.

1.6.6 New Bui | di ng

In the event a new building is constructed for the tenporary project field
office, it shall be amninum3.6 min width, 5 min length and have a

m ni mum of 2.1 m headroom It shall be equipped with approved el ectrica
wiring, at |east one double convenience outlet and the required sw tches
and fuses to provide 110-120 volt power. It shall be provided with a work
table with stool, desk with chair, two additional chairs, and one |ega

size file cabinet that can be | ocked. The building shall be waterproof,
shal | be supplied with heater, shall have a mininmmof two doors, electric
lights, a telephone, a battery operated snmoke detector alarm a sufficient
nunber of adjustable wi ndows for adequate |ight and ventilation, and a
supply of approved drinking water. Approved sanitary facilities shall be
furni shed. The wi ndows and doors shall be screened and the doors provided
with dead bolt type | ocking devices or a padl ock and heavy duty hasp bolted
to the door. Door hinge pins shall be non-renovable. The w ndows shall be
arranged to open and to be securely fastened fromthe inside. @ ass panels
in wi ndows shall be protected by bars or heavy nesh screens to prevent easy
access to the building through these panels. In warm weather, air
conditioning capable of maintaining the office at 50 percent relative

hum dity and a roomtenperature 11 degrees C bel ow the outside tenperature
when the outside tenperature is 35 degrees C, shall be furnished. Any new
buil ding erected for a tenmporary field office shall be naintained by the
Contractor during the life of the contract and upon conpl etion and
acceptance of the work shall becone the property of the Contractor and
shal |l be renoved fromthe site. Al charges for tel ephone service for the
temporary field office shall be borne by the Contractor, including |ong

di stance charges up to a maxi mum of $75.00 per nonth.

1.6.7 Security Provisions
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Adequat e outside security lighting shall be provided at the Contractor’s
temporary facilities. The Contractor shall be responsible for the security
of its own equipnent; in addition, the Contractor shall notify the
appropriate | aw enforcenment agency requesting periodic security checks of
the tenporary project field office.

1.7 PLANT COVMUNI CATI ON

Wenever the Contractor has the individual elements of its plant so | ocated
that operation by nornmal voice between these elenents is not satisfactory,
the Contractor shall install a satisfactory neans of conmunication, such as
tel ephone or other suitable devices. The devices shall be nade avail abl e
for use by Governnent personnel

1.8 TEMPORARY PRQIECT SAFETY FENCI NG

As soon as practicable, but not later than 15 days after the date
established for comencenent of work, the Contractor shall furnish and
erect tenporary project safety fencing at the work site. The safety

fenci ng shall be a-high—visibility—oerange—green col ored. high-density—
pelyethylene—gri-d-or—approved—equal—a-A m ni mum of 2. 44 1-1-m hi gh,
supported by a wire fence and tightly secured to stee-3M"T" posts | ocated
en—naxi mum 3 mcenters, constructed at the approved |ocation. The safety
fencing shall be mmintained by the Contractor during the life of the
contract and, upon conpletion and acceptance of the work, shall becone the
property of the Contractor and shall be removed fromthe work site.

1.9 CLEANUP

Construction debris, waste materials, packaging material and the |ike shal
be renbved fromthe work site daily. Any dirt or mud which is tracked onto
paved or surfaced roadways shall be cl eaned away. Materials resulting from
denplition activities which are sal vageabl e shall be stored within the
fenced area descri bed above or at the supplenental storage area. Stored
material not in trailers, whether new or salvaged, shall be neatly stacked
when st ored.

1.10 RESTORATI ON OF STORAGE AREA

Upon conpl etion of the project and after renmoval of trailers, naterials,
and equi pnent fromwithin the fenced area, the fence shall be renpved and
wi Il beconme the property of the Contractor. Areas used by the Contractor
for the storage of equi pnent or nmaterial, or other use, shall be restored
to the original or better condition. Gavel used to traverse grassed areas
shall be removed and the area restored to its original condition, including
top soil and seedi ng as necessary.

-- End of Section --
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SECTI ON 02466

DRI LLED FOUNDATI ON CAl SSONS ( Pl ERS)

PART 1 GENERAL

1.

1  REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.

AMERI CAN SCCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 615/ A 615M (1996a) Deformed and Plain Billet-Steel
Bars for Concrete Reinforcenent

AVERI CAN VELDI NG SOCI ETY ( AWB)
AWS D1. 1 (1996) Structural Vel ding Code - Steel

AWS D1. 4 (1992) Structural Wl ding Code -
Rei nf orci ng St eel

.2 BASIS OF BID AND UNI T PRI CES

2.1 Bi ds

The bid shall be based on the nunber and total |ength of caissons

[ AM#1] (piers), established by top and bottom el evations and di aneters, as

i ndi cated and specified. Adjustnent of the contract will be made in
accordance with the CONTRACT CLAUSES, should the total |ength of caissons
installed and approved be greater or less than the total |ength shown. The
Contractor will not be allowed paynent for rejected cai ssons [ AM1] (piers)
or for those not conform ng to specifications.

. 2.2 Unit Prices

.2.2.1 Addi tional Caisson [ AM#1] (Piers) Lengths

Addi tional caisson lengths will be paid for at the contract unit price for

[ AME1] “Addi-tional—Caissontength~—"Drilled Pier Work For 900 nmm Di anet er
Pi ers" for each dianmeter—of-—caisson installed as approved.

.2.2.2 Omitted Caisson [ AM#1] (Piers) Lengths

The contract price will be reduced by the amount bid for [AM{1l]“Ortted-
Cal-sson—tength~—"Drilled Pier Worrk For 900 mm Di aneter Piers" for each
di-areter—of—cai sson onitted as directed.

1.2.2.3 [ AM#1] Del et edCasi-ngs—Permanentty—Leftin-Place

| : v left in ml | it i ons:
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1.2.2.4 [ AM#1] Del et edReinforcing—Steelfor-Addi-tional—Caisson

1.2.2.5 [ AM#1] Del et edRei-nforcing—SteelforCaissons—Onitted

1.2.2.6 [ AM#1] Del et edRerpval—ofObstructions—O-her—Than—Rock

1.3 BASI S OF PAYMENT

1.3.1 [ AM#1] Measur enment

Drilled foundati on cassions (piers) will be neasured by the total length
for depths actually drilled in strict conformance to the requirenents of
the specification and drawi ngs. The length of drilled cassions (piers) wll
be neasured fromthe authorized bottomof the piers to their upper

term nation at the bottom of the grade beam slab, pier cap, or any forned
portion of the pier above grade, as applicable. Paynent for drilled
foundati on cassions (piers) will be nade at the applicable contract unit
price per neter rounded to nearest 1/10 neter according to dianeter. This
paynent shall constitute full conpensation for all plant, |abor, materials,
and all costs necessary for drilling, tenporary casing, and furnishing and
pl acing reinforcing steel and concrete, conplete.

1.3.2 Unit Price

The Contracting O ficer shall have the right to increase or decrease the
total length of drilled foundation caissons to be furnished and installed
by changi ng the foundation cai sson el evations, by requiring the
installation of additional caissons, or om ssion of caissons fromthe
requi renents shown and specified. Whether or not such changes are nade,
the Contractor shall be paid at the contract unit price per linear neter
(including test caissons) nultiplied by the total linear nmeters of
accept abl e caissons actually installed provided, however, that in the event
the Contracting Officer requires an increase or decrease in the total length
of caissons furnished and installed, the contract unit price will be
adjusted in accordance with the CONTRACT CLAUSES

1.3.3 Ful | Conpensation
Paynent in accordance with the above paragraph Unit Price shall constitute

full conpensation for furnishing, delivering, handling, and/or installing
(as applicable) all material, |abor and equi prent necessary to neet

SECTI ON 02466 Page 4



CONTROL TONER, LUKE AFB, AZ
DACAQ09- 99- B- 0014 THI S SECTI ON MODI FI ED BY AMENDMVENT 0001

contract requirenents applicable to the foundation cai ssons. The
Contractor will not be allowed paynent for rejected cai ssons.

1.4 SUBM TTALS

Governnent approval is required for submttals with a "GA" designation;
submittals having an "FI O' designation are for information only. The
followi ng shall be submtted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 01 Data
Drill ed Foundati on Cai ssons; FIQO

A certified copy of the survey. Lines and |levels shall be established and
cai sson centerline |locations staked and mai ntai ned by a registered surveyor
or engi neer provided by the Contractor.

SD- 08 St atements
Qualifications; GA

Qualifications of the foundation system Contractor shall show that he has
been engaged in the successful installation of drilled foundation cai ssons
for at least five years.

SD- 18 Records
Drill ed Foundati on Cai ssons; FlIOQO.

Detailed records in an approved form for each caisson, show ng shaft

di anmeters, top and bottom el evations, bearing strata description, casing
description, water conditions, concrete strength, concrete volune, dates of
excavation and concrete placenent, and other pertinent information. Upon
conpl etion of caisson work, the Contractor shall provide a record of
centerline |locations based on the survey of the registered surveyor or
engi neer provided by the Contractor. In addition, corrective neasures
shall be simlarly recorded. A conplete tabulation of all records
pertaining to approved cai ssons shall be delivered to the Contracting
Oficer. An approved formfor recording drilled pier construction
information is included in Section 01451 CONTRACTOR QUALI TY CONTROL

1.5  QUALI FI CATI ONS
1.5.1 Speci al ty Subcontractor

The work shall be perforned by a specialty subcontractor, specializing in
the specified foundati on system and havi ng experience installing the
speci fied foundation systemunder simlar subsurface conditions.

1.5.2 Wl di ng

Detail and field welding shall be in accordance with AWS DI1. 1.
Qualification of welding procedures, welders, and wel ding operators shall
be in accordance with AWs D1.1, Section 5. Records of test results of

wel di ng procedures not prequalified and copies of records for each

qual i fied wel ding operator, containing records on positions of welding and
types of electrode qualifications, shall be kept by the Contractor and be
avai |l abl e for examination by the Contracting O ficer.
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1.6 PRQIECT/ SI TE CONDI TI ONS
1.6.1 Subsurface Data

Subsurface soil data |logs are shown on the drawi ngs. The subsurface
investigation report is available for exam nation fromthe Contracting
Oficer.

1.6.2 Cai sson Drilling Equipnent

Cai sson drilling equipnent shall have the mni nrumtorque capacity and
downward force capacity for the contract site conditions.

1.7 SEQUENCE OF WORK
1.7.1 Cai sson Excavati on

Excavation of caissons or groups of caissons shall be perforned so that
reinforcing steel and concrete placenent is a continuous operation
perfornmed the same day that the excavation is conpleted. Excavations shal
not be |l eft open overnight.

1.7.2 Accept ance

Concrete shall be placed within 3 hours after approval of the conpleted
excavati on.

1.8 SUPERVI SI ON, | NSPECTI ON, AND SAFETY
1.8.1 Contractor Supervision

The Contractor shall provide for the supervision of all phases of drilled
pi er construction. Supervision shall be the Contractor’s responsibility as
outlined in Quality Control provisions of the SPECI AL CONTRACT

REQUI REMENTS. Each drilled pier excavation shall be checked by the
Contractor for its depth, water renoval, cleanup, workmanship, and for al
tol erance requirenents before any concrete is placed.

1.8.2 CGovernment | nspection

The Contracting Officer will inspect each drilled pier excavation

Concrete shall not be placed until the excavation has been approved by the
Contracting O ficer. The Contractor shall furnish the Contracting Oficer
all necessary equi pnent required for proper inspection of drilled pier
excavations. The Contractor shall notify the Contracting Oficer at least 7
days prior to drilling and placing of the piers so the Los Angeles District
Geot echni cal Section can be contacted to performan initial inspection of
drilling and pl aci ng operati ons.

1.8.3 Saf ety Precautions for Worknen and | nspectors

1.8.3.1 Life Line
Each person entering a drilled pier excavation shall be provided with a
life line rigged so that the person can be inmedi ately hoisted out of the
excavation in an energency. The life line shall be suitable for instant

rescue, securely fastened to a shoul der harness, and separated from any
line used to renpve excavated materials. No person shall be lowered into a
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drilled pier excavation prior to casing the shaft through the overburden
1.8.3.2 Ventil ation

Each drilled pier excavation shall be provided with a ventilating device of
sufficient capacity to assure a safe and heal thy at nosphere before wor knen
and inspectors are permitted to enter the drilled pier excavation and
during all work periods.

PART 2 PRCODUCTS
2.1 CONCRETE WORK

Concrete work shall be in accordance with requirenments of Section 03300
CAST- | N- PLACE STRUCTURAL CONCRETE, as nodified herein:

2.1.1 Coar se Aggregate
Maxi mum si ze of coarse aggregate shall be 25 mm
2.1.2 Rei nforci ng Stee

Rei nforcing steel shall conformto ASTM A 615/ A 615M G ade 400. Stee
shal |l be welded into cages in accordance with AW D1.4 and inserted
securely in the caissons, in position and alignnent, as shown, prior to
concrete placenent.

2.1.3 Strength

Concrete strength shall be 20 MPa at 28 days. Slunp shall be from 150 to
190 mMm

PART 3 EXECUTI ON
3.1 PREPARATI ON

a. Caissons shall be excavated to established depths and di nensions
shown. Bottons of caissons shall be cleaned of |oose or soft
material and | evel ed. Excavated material shall be disposed of in
accordance with Section 02300 EARTHWORK.

b. In drilling caissons, the surrounding soil and the earth walls
shal | be adequately and securely protected agai nst cave-ins,
di spl acenment of the surrounding earth, and retention of ground
wat er, by means of tenporary steel casings. Casings shall have
outside dianeters not |ess than indicated shaft sizes, shall be a
m ni mum of 6.4 mmthick, and shall not be renoved if the
structural integrity of the caisson will be inpaired, as
determ ned by the Contracting O ficer. Tenporary steel casings
shall be withdrawn, as the concrete is being placed, maintaining
sufficient head of concrete within the casing to prevent
extraneous material fromfalling in fromthe sides and mxing with
the concrete. Casings may be jerked upward a maxi nrum of 100 mm
to break the bottom seal, but thereafter shall be renpved with a
snoot h, continuous notion. During renoval, care nust be taken to
maintain the | evel of the concrete at |east 1520 nm above the
bottom of the casing at all tinmes.

c. The inside of steel casings shall be thoroughly cleaned and oil ed
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bef ore reuse.

d. The tenporary casing shall be in place fromthe caisson top to the
ground surface until the concrete has set if the elevation of the
top of the caisson is below the adjacent ground surface.

f. Water that flows into the excavations shall be continuously
renoved and all water shall be removed fromthe excavati on bottom
to the extent possible, prior to concrete placenent. The nmaxi mum
perm ssible depth of water will be 50 nm In the event of a
severe water condition that nmakes it inpossible or inpractical to
dewat er the excavation, concrete shall be placed using underwater
trem e after water novenent has stabilized

i. FEach cai sson excavation will be inspected and approved by the
Contracting Oficer prior to placing concrete. A record of al
i nspections, with related construction changes, shall be kept by
the Contractor. The Contractor shall provide support personne
for inspection and testing procedures. See al so Section 01330
SUBM TTAL PROCEDURES.

3.2 | NSTALLATI ON

a. Concrete shall be continuously placed by methods that ensure
agai nst segregation and di sl odgi ng of excavation sidewalls, and
shal |l conpletely fill the shaft. Concrete shall be placed by
punping or drop chutes in dry holes and by tremi e or punping in
wet hol es. The discharge shall be kept a minimumof 1 m bel ow
the fresh concrete surface during placenent. Free fall of

concrete shall not exceed 3 m Drilling of caissons or driving of
casings shall not be within 6 m of concrete placed within the
| ast 3 days.

b. Concrete shall be brought to a true level surface inside the shaft
and a full width cross key forned, or dowels installed, should it
becone necessary to interrupt placing concrete in any cai sson
Prior to placing additional concrete, surfaces shall be cleaned of
| ai tance and slush with one-to-one portland cenent grout. The
grout shall have a water-cement rati o not exceeding that of the
concrete.

d. Concrete shall be vibrated for upper 2 neters of caisson
3.3  TOLERANCES
a. Any caisson out of center or plunb beyond the tol erance specified
shal |l be corrected as necessary to conply with the tol erances and
the Contractor shall bear any cost of correction

b. Cross sections of shafts shall not be | ess than design di nensions.

c. Caissons shall be installed with top |ocation deviating a naxi num
of 75 nm fromcenterline |ocations.

d. Vertical caissons shall be installed plumb within a maxi num of 38
mm for the first 3 m and within 13 mm for each 3 m of
addi ti onal depth.

3.4 PROTECTI ON
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Protection shall be provided around top of the excavation to prevent debris
from being di sl odged into the excavation and concrete.

-- End of Section --
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SECTI ON 03150

EXPANSI ON JO NTS, CONTRACTI ON JO NTS, AND WATERSTOPS

PART 1  GENERAL

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM D 412 (1997) Wul cani zed Rubber and Thernopl astic
Rubbers and Thernopl astic El astoners -
Tensi on

ASTM D 1190 (1996) Concrete Joint Seal er, Hot-Applied

El astic Type

ASTM D 1191 (1984; R 1994) Test Methods for Concrete
Joint Seal ers

ASTM D 1751 (1983; R 1991) Prefornmed Expansion Joint
Filler for Concrete Paving and Structural
Construction (Nonextrudi ng and Resilient
Bi t um nous Types)

ASTM D 1752 (1984; R 1996) Preformed Sponge Rubber and
Cork Expansion Joint Fillers for Concrete
Pavi ng and Structural Construction
ASTM D 5249 (1995) Backer Material for Use Wth Cold
and Hot - Applied Joint Sealants in
Portl and- Cenent Concrete and Asphalt Joints
1.2 SUBM TTALS
Government approval is required for submittals with a "GA" designation;
submittals having an "FI O' designation are for information only. The
followi ng shall be submitted in accordance with Section 01330 SUBM TTAL
PRCCEDURES:
SD-01 Data
Seal ant; FIO  Waterstops; FIO

Manufacturer’s literature, including safety data sheets, for sealants and
the equi prent and preparation for waterstops.

SD-06 | nstructions

Seal ant; FIO  Waterstops; FIO
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Manuf acturer’s recommended instructions for installing prefornmed fillers,
field-nol ded seal ants; preforned conpression seals; and waterstops; and for
splicing non-netallic waterstops.

SD- 13 Certificates
Sealant; FIO  Waterstops; FIO

Certificates of conpliance stating that the joint filler and seal ant
material s and waterstops conformto the requirenments specified.

SD- 14 Sanpl es

Fi el d- Mol ded Type; FIO
Four liters of field-nolded sealant and one liter of primer (when primer
is recomended by the seal ant manufacturer) identified to indicate
manuf acturer, type of material, quantity, and shipnment or | ot represented.
Non-netal lic Waterstops; FIO
Speci nmens identified to indicate manufacturer, type of nmaterial, size,
quantity of material, and shipnent or |ot represented. Each sanple shal
be a piece not less than 300 mm long cut fromeach 61 m of finished
wat er st op furnished, but not less than a total of 1 m of each type, size,
and | ot furnished.

1.3 DELI VERY AND STORAGE
Mat eri al delivered and placed in storage shall be stored off the ground and
protected fromnoisture, dirt, and other contam nants. Sealants shall be
delivered in the manufacturer’s original unopened containers. Sealants
whose shelf life has expired shall be renpbved fromthe site.

PART 2 PRODUCTS

2.1 PREFORMED EXPANSI ON JO NT FI LLER
Expansion joint filler shall be preformed material conformng to ASTM D 1751
or ASTM D 1752. Unless otherw se indicated, filler material shall be 10 mm
thick and of a width applicable for the joint formed. Backer material
when required, shall conformto ASTM D 5249.

2.2 SEALANT
Joint sealant shall conformto the foll ow ng:

2.2.1 Hot - Pour ed Type
ASTM D 1190 tested in accordance with ASTM D 1191.

2.3 WATERSTOPS

Intersection and change of direction waterstops shall be constructed in
field based on manufacturer’s directions.

2.3.1 Non-Metal lic Hydrophilic
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Swel | abl e strip type conpound of pol ymer nodified chl oroprene rubber that
swel I's upon contact with water shall conformto ASTM D 412 as foll ows:
Tensile strength 2.9 MPa mininum ultimte el ongati on 600 percent mi ni mum
Har dness shall be 50 minimumon the type A duroneter and the volunetric
expansion ratio in distilled water at 20 degrees C shall be 3 to 1 m ninmm

PART 3 EXECUTI ON
3.1 JANTS

Joints shall be installed at |ocations indicated and as specified on the
drawi ngs and as authori zed.

3.1.1 Sawed Joints

Joint sawi ng shall be early enough to prevent uncontrolled cracking in the
sl ab, but l|ate enough that this can be acconplished w thout appreciable

spal ling. Concrete sawi ng nmachi nes shall be adequate in nunber and power,
and with sufficient replacenent blades to conplete the sawing at the
required rate. Joints shall be cut to true alignnent and shall be cut in
sequence of concrete placenment. Sludge and cutting debris shall be renoved.

3.1.2 Joi nt Seal ant

Sawed contraction joints and key control and/or construction joints in

sl abs shall be filled with joint seal ant, unless otherw se shown. Joint
surfaces shall be clean, dry, and free of oil or other foreign materia

whi ch woul d adversely affect the bond between seal ant and concrete. Joint
seal ant shall be applied as reconmended by the manufacturer of the seal ant.

3.2 WATERSTOPS, | NSTALLATI ON AND SPLI CES

Wat erstops shall be installed at the |ocations shown to forma continuous
wat er-ti ght di aphragm Adequate provision shall be nade to support and
conpletely protect the waterstops during the progress of the work. Any
wat er st op punctured or danmaged shall be repaired or replaced. Exposed
wat er st ops shall be protected during application of formrel ease agents to
avoi d being coated. Suitable guards shall be provided to protect exposed
projecting edges and ends of partially enbedded wat erstops from damage when
concrete placenent has been discontinued. Splices shall be nmade by
certified trai ned personnel using approved equi pnent and procedures.

3.2.1 Non-Metallic

Fittings shall be shop nade using a nachine specifically designed to
mechanically weld the waterstop. A miter guide, proper fixturing (profile
dependant), and portable power saw shall be used to miter cut the ends to
be joined to ensure good alignment and contact between joined surfaces.
The splicing of straight | engths shall be done by squaring the ends to be
joined. Continuity of the characteristic features of the cross section of
the waterstop (ribs, tabular center axis, protrusions, etc.) shall be

mai nt ai ned across the splice.

3.2.1.1 Rubber Waterstop
Splices shall be vul cani zed or shall be made using cold bond adhesive as

recommended by the manufacturer. Splices for TPE-R shall be as specified
for PVC
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3.2.1.2 Pol yvi nyl Chl ori de Wat erstop

Splices shall be nade by heat sealing the adjacent waterstop edges together
using a thernoplastic splicing iron utilizing a non-stick surface
specifically designed for waterstop wel ding. The correct tenperature shal
be used to sufficiently nmelt without charring the plastic. The spliced
area, when cool ed, shall show no signs of separation, holes, or other

i nperfections when bent by hand in as sharp an angl e as possi bl e.

3.2.1.3 Qual ity Assurance

Edge welding will not be permitted. Centerbul bs shall be conpressed or

cl osed when wel ding to non-centerbulb type. Waterstop splicing defects
whi ch are unacceptable include, but are not linmted to the following: 1)
Tensile strength |l ess than 80 percent of parent section. 2) Free lap
joints. 3) Msalignnent of centerbulb, ribs, and end bul bs greater than 2
mm . 4) Msalignment which reduces waterstop cross section nore than 15
percent. 5) Bond failure at joint deeper than 2 nm or 15 percent of
material thickness. 6) Msalignment of waterstop splice resulting in

m sal i gnment of waterstop in excess of 13 mMfmin 3 m 7) Visible porosity
in the weld area, including pin holes. 8) Charred or burnt nmaterial. 9)
Bubbl es or inadequate bonding. 10) Visible signs of splice separation when
cool ed splice is bent by hand at a sharp angle.

3.2.2 Non- Metal lic Hydrophilic Waterstop Installation

Ends to be joined shall be miter cut with sharp knife or shears. The ends
shal | be adhered with cyanacryiate (super glue) adhesive.

3.3  CONSTRUCTI ON JO NTS
Construction joints are specified in Section 03300 CAST-| N PLACE STRUCTURAL
CONCRETE except that construction joints coinciding with expansi on and
contraction joints shall be treated as expansion or contraction joints as
appl i cabl e.

-- BEnd of Section --
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SECTI ON 03201

STEEL BARS AND WELDED W RE FABRI C FOR CONCRETE REI NFORCEMENT

PART 1  GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.
ACl | NTERNATI ONAL (ACl)
ACl 315 (1995) AClI Detailing Manual: Section
Details and Detailing of Concrete
Rei nf or cenent

ACl 318M 318RM (1995) Building Code Requirenents for
Rei nforced Concrete (Metric)

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 185 (1994) Steel Welded Wre Fabric, Plain, for
Concr et e Rei nforcenent

ASTM A 370 (1995a) Mechani cal Testing of Steel Products

ASTM A 615/ A 615M (1996a) Deformed and Plain Billet-Steel
Bars for Concrete Reinforcenent

ASTM A 706/ A 706M (1996b) Low Alloy Steel Deformed and Plain
Bars for Concrete Reinforcenent

ASTM A 767/ A 767M (1990) Zinc-Coated (Gal vani zed) Steel Bars
for Concrete Reinforcenent

ASTM A 775/ A 775M (1996) Epoxy-Coated Reinforcing Steel Bars

ASTM E 94 (1993) Radi ographic Testing

AMERI CAN VELDI NG SOCI ETY ( AWS)

AWS D1. 4 (1992) Structural Wl ding Code -
Rei nforci ng Steel

1.2 UNLFT PRICES
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1.2 SUBM TTALS

Government approval is required for all submttals with a "GA" designation;
submittals having an "FI O designation are for information only. The
following shall be submitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:
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SD- 04 Dr awi ngs
Fabrication and Pl acenent; GA

The Contractor shall submt shop draw ngs which include: reinforcenent
steel placenent draw ngs; reinforcenent steel schedul es showi ng quantity,
si ze, shape, dinensions, weight per neter, total weights and bendi ng
details; and details of bar supports show ng types, sizes, spacing and
sequence.

SD-08 Statenents
Butt-Splices; GA
The Contractor shall submt the proposed procedure for butt-splicing steel
bars prior to making the test butt-splices for qualification of the
procedure. Properties and anal yses of steel bars and splicing materials
shall be included in the submtted procedure. Physical properties of
splicing sleeves shall include |length, inside and outside dianeters, and
i nsi de surface details.

SD-09 Reports
Materials; GA. Tests, Inspections, and Verifications; GA
Certified tests reports of reinforcement steel showi ng that the steel
conplies with the applicable specifications shall be furnished for each
steel shipnent and identified with specific lots prior to placement. Three
copi es of the heat anal yses shall be provided for each | ot of steel
furni shed and the Contractor shall certify that the steel conforns to the
heat anal yses.

SD-13 Certificates
Epoxy- Coated Steel Bars; FIO

Witten certification for coating material and coated bars shall be
submitted with the delivery of the bars.

Qualification of Steel Bar Butt-Splicers; FIO

Certificates on the Qualifications of Steel Bar Butt-Splicers shall be
submitted prior to comencing butt-splicing.

SD- 14 Sanpl es
Epoxy-Coated Bars; FIQO

Sanpl e of coating material and 700 g of patching naterial shall be
submitted with the delivery of the bars.

SD- 18 Records
Material ; GA
A system of identification which shows the disposition of specific lots of

approved materials in the work shall be established and submtted before
conpl etion of the contract.
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Wel di ng; FIO

A list of qualified welders names.
PART 2  PRODUCTS
2.1 MATERI ALS

Materials shall conformto the follow ng requirenents.
2.1.1 Steel Bars

Steel bars shall comply with the requirenments of ASTM A 615/ A 615M or ASTM
A 706/ A 706M defornmed, of the grades, sizes and |engths shown.

2.1.1.1 Zi nc- Coated (Gal vani zed) Bars

Zinc-coated (gal vani zed) bars shall conmply with the requirements of ASTM A
767/ A 767M C ass | coating, galvanized after fabrication

2.1.1.2 Epoxy- Coat ed Bars

Epoxy-coated steel bars shall conply with the requirenents of ASTM A 775/ A
775M including witten certifications for coating material and coated
bars, sanple of coating material, and 700 g of patching material

2.1.2 Steel Welded Wre Fabric

Steel welded wire fabric shall conply with the requirenents of ASTM A 185
Wi re sizes and spacings as shown. For wire with a specified yield strength
(fy) exceeding 400 MPa, fy shall be the stress corresponding to a strain of
0. 35 percent.

2.1.3 Accessori es
2.1.3.1 Bar Supports

Bar supports for formed surfaces shall be designed and fabricated in
accordance with CRSI MSP-1 and shall be steel or precast concrete bl ocks.
Precast concrete bl ocks shall have wire ties and shall be not |ess than 100
by 100 mm when supporting reinforcenent on ground. Precast concrete bl ock
shal | have conpressive strength equal to that of the surrounding concrete.
Where concrete forned surfaces will be exposed to weather or where surfaces
are to be painted, steel supports within 13 mm of concrete surface shal

be gal vani zed, plastic protected or of stainless steel. Concrete supports
used in concrete exposed to view shall have the same color and texture as
the finish surface. For slabs on grade, supports shall be precast concrete
bl ocks, plastic coated steel fabricated with bearing plates, or
specifically designed wire-fabric supports fabricated of plastic.

2.1.3.2 Wre Ties
Wre ties shall be 16 gage or heavier black annealed wire. Ties for
epoxy-coated bars shall be vinyl-coated or epoxy-coated. Ties for
zinc-coated bars shall be zinc-coated.

2.2 SYNTHETI C FI BER REI NFORCEMENT
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Synthetic fiber shall be pol ypropylene with a denier |less than 100 and a
nom nal fiber length of 50 mMmm Synthetic fiber shall be 100 percent virgin
mul tifilament pol ypropylene fibers containing no reprocessed ol efin
materials and spcifically engi neered and manufactured in |1 SO 9002 certified
facility for use as concrete secondary reinforcenment. Fiber manufacturer
nust document evidence of 5 year satisfactory perfornmance history,
conpliance with applicable building codes and ASTM C-1116 Type |11, A 1.3.
Fi brous concrete reinforcement shall be invisible on the hardened concrete
surface.

2.3 TESTS, | NSPECTI ONS, AND VERI FI CATI ONS

The Contractor shall have material tests required by applicable standards
and specified perforned by an approved | aboratory and certified to
denpnstrate that the materials are in conformance with the specifications.
tests, inspections, and verifications shall be perforned and certified at
the Contractor’s expense.

2.3.1 Rei nforcenent Steel Tests

Mechani cal testing of steel shall be in accordance with ASTM A 370 except
as otherw se specified or required by the material specifications.
Tension tests shall be perforned on full cross-section specinmens using a
gage length that spans the extremties of specinens with welds or sleeves
i ncluded. Chenical anal yses of steel heats shall show the percentages of
car bon, phosphorous, manganese, sul phur and silicon present in the steel

2.3.2 Qualification of Steel Bar Butt-Splicers

Qualification of steel bar butt-splicers shall be certified to have
satisfactorily conpleted a course of instruction in the proposed nethod of
butt-splicing or have satisfactorily performed such work within the
precedi ng year.

2.3.3 Qualification of Butt-Splicing and Mechani cal Connector Procedure

As a condition of approval of the butt-splicing and nechanical splicing
procedure, the Contractor, in the presence of the Contracting Oficer

shal | nake three test nechanical splices and butt-splices of steel bars of
each size to be spliced using the proposed butt-splicing and mechanica
splicing method. These test butt-splices, and mechani cal splices and
unspliced bars of the sanme size shall be tension tested to destruction with
stress-strain curves plotted for each test. Test results nust show t hat
the butt-splices and nechani cal splicing nmeet the specified strength and
deformati on requirenents in order for the splicing procedure to be approved.

2.3.4 Radi ogr aphi ¢ Exani nation of Welds
Radi ogr aphi c exam nation of welds shall be in accordance with ASTM E 94 and
shal | be perfornmed and eval uated by an approved testing agency adequately
equi pped to perform such services. Radi ographs of welds and eval uati ons of
the radi ographs subnmitted for approval shall beconme the property of the
Gover nment .

PART 3 EXECUTI ON

3.1 FABRI CATI ON AND PLACEMENT

Rei nf orcement steel and accessories shall be fabricated and pl aced as
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speci fied and shown and approved shop drawi ngs. Fabrication and pl acenent
details of steel and accessories not specified or shown shall be in
accordance with ACI 315 and ACI 318M 318RM or as directed. Steel shall be
fabricated to shapes and di nensi ons shown, placed where indicated within
speci fied tol erances and adequately supported during concrete placenent.

At the time of concrete placenent all steel shall be free froml oose, flaky
rust, scale (except tight mll scale), nud, oil, grease or any other
coating that m ght reduce the bond with the concrete.

3.1.1 Hooks and Bends

Steel bars, except for zinc-coated or epoxy-coated, shall be mll or
field-bent. Zinc-Coated and epoxy-coated bars shall be mll-bent prior to
coating. Al steel shall be bent cold unless authorized. No steel bars
shal | be bent after being partially enbedded in concrete unless indicated
or authori zed.

3.1.2 Wel di ng

Wel di ng of steel bars will be permitted only where indicated or authorized.
Wl di ng shall be performed in accordance with AWS D1.4 except where

ot herwi se specified or indicated. Wl ders shall be qualified in accordance

with AWE D1.4. Qualification test shall be perforned at the worksite and

the Contractor shall notify the Contracting O ficer 24 hours prior to

conducting tests. Special welding procedures and wel ders qualified by

others nay be accepted as permtted by AW DL1. 4.

3.1.3 Pl aci ng Tol erances

3.1.3.1 Spaci ng
The spaci ng between adjacent bars and the distance between | ayers of bars
may not vary fromthe indicated position by nore than one bar diameter nor
nore than 25 nm

3.1.3.2 Concrete Cover

The m ni mum concrete cover of main reinforcenent steel bars shall be as
shown. The allowabl e variation for mni mum cover shall be as foll ows:

M NI MUM COVER VARI ATl ON
150 mMm plus 13 mm
100 mMm plus 10 mm
75 mm plus 10 nm
50 mm plus 6 nm
38 mm plus 6 nm
25 mm plus 3 mm
19 mm plus 3 mm

3.1. 4 Splicing
Splices in steel bars shall be made only as required. Bars may be spliced
at alternate or additional |ocations at no additional cost to the
CGovernment subj ect to approval.

3.1.4.1 Lap Splices

Lap splices shall be used only for bars smaller than size 45 and wel ded
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wire fabric. Lapped bars may be placed in contact and securely tied or
spaced transversely apart to permt the enbednent of the entire surface of
each bar in concrete. Lapped bars shall not be spaced farther apart than
1/5 the required length of lap or 150 mm

3.1.4.2 Butt-Splices

Butt-splices shall be used only for splicing size 45 and 55 bars and for
splicing #11 bars to | arger bars except where otherw se shown or

aut horized. Butt-splices shall be made by a method which devel ops splices
suitable for tension, conpression and stress reversal applications. Wl ded
butt-splices shall be full penetration butt welds. Butt-splices shal
devel op 90 percent of the specified minimumultimte tensile strength of
the smal | est bar of each splice. Bars shall be cleaned of all oil, grease,
dirt, rust, scale and other foreign substances and shall be flame dried
before splicing. Adequate jigs and clanps or other devices shall be
provided to support, align and hold the |ongitudinal centerline of the bars
to be butt-spliced in a straight line. Butt-splices shall be as foll ows:

a. Thermt Welded Butt Splices - Bars to be thernmt welded shall be
restricted to steel shown by heat analysis to have a sul fur content not
exceeding 0.05 percent. The ends of bars to be thernit welded shall be
cut square and srmooth. Flane cutting will be permitted provided
grinding is enployed to renove the resulting scale and to square and
snooth the cut ends to a condition equivalent to a saw cut. No
shearing will be pernmitted. Bars shall be cleaned and flane dried
before splicing. The joint shall be properly aligned in the nmold with
a gap opening in accordance with the manufacturer’s reconmendati ons.
Charging and firing shall conformto the manufacturer’s
reconmendations. The end of bars and the welded nold shall be
preheated before welding to a tenperature of not |ess than 40 degrees C
and the nold shall be left in place for at |east 15 nminutes after
ignition. Risers shall be broken or burned off after renoving the
nol d. Tension splices shall be staggered |ongitudinally a m ni num of
1500 nm so that no nore than half of the bars are spliced at any one
section or as otherw se indicated.

b. Mechanical Butt-Splices - Mechanical butt-splices shall be an
approved exot hermc, threaded coupling, swaged sl eeve or other positive
connecting type. Bars to be spliced by a nmechanical butt-splicing
process may be sawed, sheared or flane cut provided the ends of sheared
bars are reshaped after shearing and all slag is renoved fromthe ends
of flane cut bars by chipping and wire brushing prior to splicing.
Surfaces to be enclosed within a splice sleeve or coupling shall be

cl eaned by wire brushing or other approved nmethod prior to splicing.
Splices shall be nade using manufacturer’s standard jigs, clanps,
ignition devices and other required accessories. In addition to the
strength requirenments specified paragraph BUTT- SPLI CES t he additiona
deformati on of nunber 45 and snaller bars due to slippage or other
nmovenent within the splice sleeve shall not exceed 0.38 mm (unit strain
0.0015 mm mm beyond the el ongation of an unspliced bar based upon a
250 mm gage length spanning the extremities of the sleeve at a stress of
200 MPa. The additional defornmation of nunmber 55 bars shall not exceed
0.75 mm (unit strain 0.003 mi n) beyond the elongation of an unspliced
bar based upon a 250 nmm gage | ength spanning the extrenities of the

sl eeve at a stress of 200 MPa . The anount of the additiona
deformation shall be determined fromthe stress-strain curves of the
unspliced and spliced bars tested as required paragraph QUALI FI CATI ON
OF BUTT- SPLI CI NG PROCEDURE for qualification of the butt-splicing
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procedure. Tension splices of nunber 45 or snumller bar shall be
staggered longitudinally a m ninrumof 1500 nm or as otherwi se

i ndi cated so that no nore than half of the bars are spliced at any one
section. Tension splices of nunber 55 bars shall be staggered
longitudinally a mninmmof 1500 nm so that no nore than 1/3 of the
bars are spliced at any one section

3.2 FI ELD TESTS AND | NSPECTI ONS
3.2.1 Butt-Splices
3.2.1.1 Identification of Splices

The Contractor shall establish and naintain an approved nethod of
identification of all field splices which will indicate the splicer and the
nunber assi gned each splice nade by the splicer

3.2.1.2 Exani ni ng, Testing, and Correcting

The Contractor shall performthe follow ng during the butt-splicing
operations as specified and as directed:

a. Visual Exami nation - All wel ded splices shall be visually examn ned
for the presence of cracks, undercuts, inadequate size and ot her
visible defects. Respliced connections resulting fromcorrection of
vi sual defects nmay be radi ographically exam ned at the option of the
Contracting Oficer as specified in paragraph SUPPLEMENTAL EXAM NATI ON
Exot hermi ¢ mechani cal butt-splices shall be visually exam ned to
determine if the filler metal is clearly visible at the tap holes and
completely fills the sleeves at both ends except for spaces of not nore
than 10 nm occupi ed by packi ng.

b. Tension Tests - Tensions tests to 90 percent of the nininum
specified ultinmate tensile strength of the spliced bars or to
destruction shall be perfornmed on one test specinmen made in the field
for every 25 splices made. Test speci nens shall be nade by the
splicers engaged in the work, using the approved splicing procedure and
the sane size bars placed in the sane relative position, and under the
sane conditions as those in the groups represented by the specinens.
Stress-strain curves shall be furnished for each butt-splice tested.

c. Radiographic Exanination - Not |ess than one of each 25 wel ded
splices selected at random by the Contracting O ficer shall be exam ned
radi ographically and evaluated for defects. The greatest di nension of
any porosity (gas pocket or similar void) or fusion-type defect (slag

i nclusion, inconplete fusion or similar generally elongated defect in
wel d fusion) shall not exceed 6 nm. The m ni mum cl earance between
edges of porosity or fusion-type defects shall not be less than 25 nm.

d. Correction of Deficiencies - No splice shall be enbedded in
concrete until satisfactory results of visual exam nation and the
required tests or exam nations have been obtained. Al splices having
visible defects or represented by test specinmens which do not satisfy
the tests or exam nations shall be renpbved. |If any of the tension test
specinens fail to neet the strength requirenents or defornmation
limtations two production splices fromthe sane |ot represented by the
test specinens which failed shall be cut out and tension tested by the
Contractor. |If both of the retests pass the strength requirenents and
deformation linmtations all of the splices in the lot will be accepted.
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If one or both of the retests fail to neet the strength requirenents
or deformation linmtations all of the splices in the lot will be
rejected. Al costs of renoval, testing and resplicing of the
addi ti onal production splices shall be borne by the Contractor. The
bars of rejected splices shall be cut off outside the splice zone of
weld netal, filler netal contact, coupling or sleeve. The cut ends
shal | be finished as specified and the joints shall be respliced and
rei nspected at no additional cost.

e. Supplenental Examnination - The Contracting Oficer may require
addi ti onal or suppl enental radiographic exam nation and/or tension test
of any conpleted splice. For costs of such exami nations and tests see
paragraph UNIT PRI CES.

-- BEnd of Section --
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SECTI ON 03300

CAST- | N- PLACE STRUCTURAL CONCRETE

PART 1 GENERAL

1

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.

ACl | NTERNATI ONAL (ACI)

ACl 117/ 117R (1990; Errata) Standard Tol erances for
Concrete Construction and Materials

ACl 211.1 (1991) Standard Practice for Selecting
Proportions for Normal, Heavyweight, and
Mass Concrete

ACl 214. 3R (1988) Sinplified Version of the
Recommended Practice for Evaluation of
Strength Test Results

ACl 305R (1991) Hot Weat her Concreting

ACl 318/ 318R (1995) Buil ding Code Requirenents for
Rei nf orced Concrete and Conment ary

AVERI CAN ASSOCI ATI ON OF STATE HI GHWAY AND TRANSPORTATI ON OFFI Cl ALS
( AASHTO)

AASHTO M 182 (1991) Burlap Coth Made From Jute or Kenaf

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 31 (1991) Making and Curing Concrete Test
Specinmens in the Field

ASTM C 33 (1993) Concrete Aggregates

ASTM C 39 (1994) Conpressive Strength of Cylindrica
Concrete Speci nens

ASTM C 42 (1994) Obtaining and Testing Drilled Cores
and Sawed Beans of Concrete

ASTM C 78 (1994) Flexural Strength of Concrete
(Using Sinple Beam Wth Third- Point
Loadi ng)

ASTM C 94 (1996) Ready-M xed Concrete
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ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM D

ASTM E

136

143

150

171

172

173

192

231

260

309

494

881

940

1017

1059

1064

1077

1107

1116

75

96
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(1995a) Sieve Analysis of Fine and Coarse
Aggr egat es

(1990a) Slunp of Hydraulic Cenent Concrete

(1995) Portland Cenent

(1995) Sheet Materials for Curing Concrete

(1990) Sanpling Freshly M xed Concrete

(1994a) Air Content of Freshly M xed
Concrete by the Volunetric Method

(1990a) Making and Curing Concrete Test
Speci mens in the Laboratory

(1991b) Air Content of Freshly M xed
Concrete by the Pressure Method

(1995) Air-Entraining Adm xtures for
Concrete

(1995) Liquid Menbrane-Form ng Conpounds
for Curing Concrete

(1992) Chemnical Admi xtures for Concrete

(1990) Epoxy- Resi n-Base Bondi ng Systens
for Concrete

(1989) Expansi on and Bl eedi ng of Freshly
M xed Grouts for Preplaced-Aggregate
Concrete in the Laboratory

(1992) Chem cal Adm xtures for Use in
Produci ng Fl owi ng Concrete

(1991) Latex Agents for Bonding Fresh to
Har dened Concrete

(1986; R 1993) Tenperature of Freshly
M xed Portl and Cenment Concrete

(1995a) Laboratories Testing Concrete and
Concrete Aggregates for Use in
Construction and Criteria for Laboratory
Eval uati on

(1991a) Packaged Dry, Hydraulic-Cenent
G out (Nonshri nk)

(1991) Fi ber-Reinforced Concrete and
Shotcrete

(1987; R 1992) Sanpling Aggregates

(1995) Water Vapor Transmni ssion of
Materi al s
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CORPS OF ENG NEERS ( CCE)
COE CRD-C 94 (1995) Surface Retarders

CCE CRD-C 104 (1980) Method of Calculation of the
Fi neness Modul us of Aggregate

COE CRD-C 400 (1963) Requirenents for Water for Use in
M xing or Curing Concrete

CCE CRD-C 521 (1981) Standard Test Method for Frequency
and Anplitude of Vibrators for Concrete

NATI ONAL | NSTI TUTE OF STANDARDS AND TECHNOLOGY (NI ST)

NI ST HB 44 (1995) NI ST Handbook 44: Specifications,
Tol erances, and O her Techni cal
Requi renents for Wi ghing and Measuring
Devi ces

NATI ONAL READY- M XED CONCRETE ASSCOCI ATI ON ( NRMCA)
NRMCA TMVB- 01 (1992) Truck M xer Agitator and Front
Di scharge Concrete Carrier Standards of
the Truck M xer Manufacturers Bureau

NRMCA CPMB 100 (1990) Concrete Pl ant Standards

NRMCA QC 3 (1984) Quality Control Manual: Section 3,
Plant Certifications Checklist:
Certification of Ready M xed Concrete
Production Facilities

1.2 SUBM TTALS

Governnent approval is required for subnmittals with a "GA" designation;
submittals having an "FI O' designation are for information only. The
followi ng shall be submtted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD-08 Statenents
M xture Proportions; GA
The results of trial mxture design studies along with a statenent giving
t he maxi mum noni nal coarse aggregate size and the proportions of
ingredients that will be used in the manufacture of each strength or class

of concrete, at least 14 days prior to comencing concrete placing
operations. Aggregate weights shall be based on the saturated surface dry
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condition. The statenent shall be acconpanied by test results froman
approved i ndependent commercial testing |aboratory, showing that mxture
desi gn studi es have been nade with materials proposed for the project and
that the proportions selected will produce concrete of the qualities

i ndicated. No substitutions shall be made in the materials used in the

m xture design studies without additional tests to show that the quality of
the concrete is satisfactory.

SD- 09 Reports
Testing and I nspection for Contractor Quality Control; GA

Certified copies of laboratory test reports, including mll tests and all
other test data, for portland cenent, blended cenent, pozzolan, ground
granul ated bl ast furnace slag, silica fune, aggregate, admi xtures, and
curing conpound proposed for use on this project.

SD- 13 Certificates
Witten docunentation for Contractor Quality Control personnel
1.3 QUALI FI CATI ONS

Contractor Quality Control personnel assigned to concrete construction
shal | be American Concrete Institute (ACI) Certified Wrknmen in one of the
followi ng grades or shall have witten evidence of having conpleted simlar
qual i fication progranmns:

Concrete Field Testing Technician, G ade |
Concrete Laboratory Testing Technician, Grade | or Il
Concrete Construction Inspector, Level |

The foreman or |ead journeynman of the flatwork finishing crew shall have
simlar qualification for ACI Concrete Fl atwork Technici an/ Fi ni sher or
equal, with witten docunentation

1.4 SPECI AL REQUI REMENTS

A pre-installation nmeeting with the Contracting Oficer will be required at
| east 10 days prior to start of construction on site. The Contractor shal
be responsible for calling the neeting; the Project Superintendent and
active installation personnel shall be present.

1.5 GENERAL REQUI REMENTS

1.5.1 Tol er ances
Except as ot herwi se specified herein, tolerances for concrete batching,
m xture properties, and construction as well as definition of terns and
application practices shall be in accordance with ACl 117/117R  Level and
grade tol erance neasurenents of slabs shall be made as soon as possible
after finishing; when forms or shoring are used, the neasurenents shall be
made prior to renoval .

1.5.1.1 Fl oors

For the purpose of this Section the follow ng termni nology correlation
between ACI 117/ 117R and this Section shall apply:
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Floor Profile Quality

Classification From ACl 117/ 117R Thi s Section

Conventional Bullfl oated Sane
Conventional Strai ght edged Sane

Fl at Fl oat Fi nish or Trowel Finish

Level ness tol erance shall not apply where design requires floors to be
sl oped to drains or sloped for other reasons.

1.5.1.2 Fl oors by the Straightedge System

The flatness of the floors shall be carefully controlled and the tol erances
shal | be neasured by the strai ghtedge system as specified in paragraph
4.5.7 of ACI 117/117R, using a 3 m straightedge, within 72 hours after
floor slab installation and before shores and/or forms are renoved. The
listed tol erances shall be nmet at any and every location at which the
strai ght edge can be pl aced.

Trowel Finish 3 mm
1.5.2 Strength Requirenents and w/ c Ratio
1.5.2.1 Strength Requirenents
Speci fied conpressive strength (f'c) shall be as shown on the draw ngs.

Concrete made with high-early strength cenent shall have a 7-day strength
equal to the specified 28-day strength for concrete nmade with Type | or |
portland cenent. Conpressive strength shall be deternmined in accordance
with ASTM C 39. Flexural strength shall be determ ned in accordance with
ASTM C 78.

a. Evaluation of Concrete Conpressive Strength. Conpressive strength
speci nens (152 by 305 nm cylinders) shall be fabricated by the
Contractor and | aboratory cured in accordance with ASTM C 31 and
tested in accordance with ASTM C 39. The strength of the concrete
wi Il be considered satisfactory so long as the average of all sets
of three consecutive test results equals or exceeds the specified
conpressive strength f'c and no individual test result falls bel ow
the specified strength f’c by nore than 3.5 MPa. A "test" is
defined as the average of two conpanion cylinders, or if only one
cylinder is tested, the results of the single cylinder test.

Addi tional analysis or testing, including taking cores and/or |oad
tests may be required at the Contractor’s expense when the
strength of the concrete in the structure is considered
potentially deficient.

b. Investigation of Low Strength Conpressive Test Results. Wen any
strength test of standard-cured test cylinders falls bel ow the
specified strength requirement by nore than 3.5 MPa or if tests
of field-cured cylinders indicate deficiencies in protection and
curing, steps shall be taken to assure that the | oad-carrying
capacity of the structure is not jeopardized. When the strength
of concrete in place is considered potentially deficient, cores
shal | be obtained and tested in accordance with ASTM C 42. At
| east three representative cores shall be taken from each nmenber
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or area of concrete in place that is considered potentially
deficient. The location of cores will be determ ned by the
Contracting Officer to least inpair the strength of the structure.
Concrete in the area represented by the core testing will be
consi dered adequate if the average strength of the cores is equa
to at | east 85 percent of the specified strength requirenent and
if no single core is less than 75 percent of the specified
strength requirenent. Non-destructive tests (tests other than
test cylinders or cores) shall not be used as a basis for
acceptance or rejection. The Contractor shall performthe coring
and repair the holes. Cores will be tested by the Governnent.

c. Load Tests. |If the core tests are inconclusive or inpractical to
obtain or if structural analysis does not confirmthe safety of
the structure, load tests may be directed by the Contracting
Oficer in accordance with the requirenents of ACI 318/ 318R
Concrete work eval uated by structural analysis or by results of a
| oad test as being understrength shall be corrected in a nmanner
satisfactory to the Contracting Officer. All investigations,
testing, load tests, and correction of deficiencies shall be
performed by and at the expense of the Contractor and nust be
approved by the Contracting O ficer, except that if all concrete
is found to be in conpliance with the drawi ngs and specifications,
the cost of investigations, testing, and load tests will be at the
expense of the Governnent.

d. Evaluation of Concrete Flexural Strength. Flexural strength
speci mens (beans) shall be fabricated by the Contractor and
| aboratory cured in accordance with ASTM C 31 and tested in
accordance with ASTM C 78. The strength of the concrete will be
consi dered satisfactory so long as the average of all sets of
three consecutive test results equals or exceeds the specified
flexural strength and no individual test result falls bel ow the
specified flexural strength by nore than 350 kPa. A "test" is
defined as the average of two conpani on beans. Additiona
anal ysis or testing, including taking cores and/or |oad tests nay
be required at the Contractor’s expense when the strength of the
concrete in the slab is considered potentially deficient.

1.5.3 Air Entrai nnent

Except as otherwi se specified for |ightweight concrete, all normal weight
concrete shall be air entrained to contain between 4 and 7 percent tota
air, except that when the nomi nal naxi num size coarse aggregate is 19 mm
or snaller it shall be between 4.5 and 7.5 percent. Concrete with
specified strength over 35 MPa may have 1.0 percent less air than

speci fied above. Specified air content shall be attained at point of

pl acenent into the fornms. Air content for normal weight concrete shall be
determ ned in accordance with ASTM C 231

1.5.4 Sl unmp
Slump of the concrete, as delivered to the point of placenent into the

forns, shall be within the following limts. Slunp shall be determined in
accordance with ASTM C 143.
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Sl unp
Structural El enent M ni mum Maxi mum
VWl | s, colums and beans 50 mMm 100 mm

Foundati on wal | s, substructure
wal | s, footings, slabs 25 mMm 75 mm

Any structural concrete approved

for placenment by punping:
At punp 50 mMm 150 mm
At discharge of |ine 25 mm 100 mMm

When use of a plasticizing adm xture conforning to ASTM C 1017 or when a
Type F or G high range water reducing adni xture conforming to ASTM C 494 is
pernmitted to increase the slunp of concrete, concrete shall have a slunp of
50 to 100 mm before the adm xture is added and a maxi nrum sl unp of 200 mm
at the point of delivery after the adm xture is added.

1.5.5 Concrete Tenperature

a. The tenperature of the concrete as delivered shall not exceed 32
degrees C, except concrete delivered for the pier cap shall not exceed 25
degrees C.

b. When the anbient tenperature during placing is 5 degrees C or less, or
is expected to be at any time within 6 hours after placing, the tenperature
of the concrete as delivered shall be mninmm 12 and nmaxi nrum 25 degrees C

c. See al so paragraphs 3.6.3 and 3. 6. 4.
1.5.6 Si ze of Coarse Aggregate

The | argest feasi ble nom nal maxi num si ze aggregate (NMSA) specified in
par agr aph AGGREGATES shall be used in each placenent. However, nonina
maxi mum si ze of aggregate shall not exceed any of the follow ng:
three-fourths of the m ni mum cover for reinforcing bars, three-fourths of
the m ni mum cl ear spaci ng between reinforcing bars, one-fifth of the

narr owest di nensi on between sides of forms, or one-third of the thickness
of slabs or toppings.

1.5.7 Speci al Properties and Products
Concrete may contain adm xtures other than air entraining agents, such as
wat er reducers, superplasticizers, or set retarding agents to provide
special properties to the concrete, if specified or approved. Any of these
materials to be used on the project shall be used in the nmix design studies.
1.6 M XTURE PROPORTI ONS
Concrete shall be conposed of portland cenment, other cenentitious and
pozzol anic materials as specified, aggregates, water and adm xtures as
speci fi ed.
1.6.1 Proportioning Studies for Normal Weight Concrete

Trial design batches, mnixture proportioning studies, and testing
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requirenments for various classes and types of concrete specified shall be
the responsibility of the Contractor. Except as specified for flexura
strength concrete, mxture proportions shall be based on conpressive
strength as deternined by test specinmens fabricated in accordance with ASTM
C 192 and tested in accordance with ASTM C 39. Sanples of all materials
used in mxture proportioning studies shall be representative of those
proposed for use in the project and shall be acconpani ed by the
manufacturer’s or producer’s test reports indicating conpliance with these
specifications. Trial mixtures having proportions, consistencies, and air
content suitable for the work shall be nade based on net hodol ogy descri bed
in ACl 211.1, using at least three different water-cenment ratios for each
type of mixture, which will produce a range of strength enconpassing those
required for each class and type of concrete required on the project. The
maxi mum wat er-cenent ratios required in the paragraph Maxi nrum Al | owabl e w ¢
Ratio will be the equival ent water-cenent ratio as determnmined by conversion
fromthe weight ratio of water to cenent plus pozzolan, silica fume, and
ground granul ated bl ast furnace slag (GEBF slag) by the wei ght equival ency
net hod as described in ACl 211.1. |In the case where silica fume or GGBF
slag is used, the weight of the silica fume and G@EBF sl ag shall be included
in the equations in ACl 211.1 for the termP, which is used to denote the
wei ght of pozzolan. |f pozzolan is used in the concrete mxture, the
m ni mum pozzol an content shall be 15 percent by wei ght of the total
cenentitious material, and the maxi mum shall be 35 percent. Laboratory
trial mixtures shall be designed for maxi numpernitted slunp and air
content. Separate sets of trial mxture studies shall be made for each
conbi nati on of cenmentitious materials and each conbi nati on of admi xtures
proposed for use. No conbination of either shall be used until proven by
such studies, except that, if approved in witing and otherw se pernitted
by these specifications, an accelerator or a retarder nay be used wi thout
separate trial mxture study. Separate trial mxture studies shall also be
made for concrete for any conveying or placing nmethod proposed which
requires special properties and for concrete to be placed in unusually
difficult placing | ocations. The tenperature of concrete in each trial
batch shall be reported. For each water-cenent ratio, at |least three test
cylinders for each test age shall be made and cured in accordance with ASTM
C 192. They shall be tested at 7 and 28 days in accordance with ASTM C 39.
Fromthese test results, a curve shall be plotted showing the relationship
bet ween water-cenent ratio and strength for each set of trial mx studies.
In addition, a curve shall be plotted showing the rel ationship between 7
day and 28 day strengths. Each mixture shall be designed to pronote easy
and suitabl e concrete placenent, consolidation and finishing, and to
prevent segregati on and excessive bl eeding.

1.6.2 Aver age Conpressive Strength Required for M xtures

The mixture proportions selected during mxture design studies shall
produce a required average conpressive strength (f’cr) exceeding the
specified conpressive strength (f'c) by the anount indicated below. This
requi red average conpressive strength, f'cr, will not be a required
acceptance criteria during concrete production. However, whenever the
daily average conpressive strength at 28 days drops bel ow f’cr during
concrete production, or daily average 7-day strength drops below a strength
correlated with the 28-day f’'cr, the mxture shall be adjusted, as
approved, to bring the daily average back up to f’cr. During production
the required f’'cr shall be adjusted, as appropriate, based on the standard
devi ation being attained on the job.

1.6.2.1 Conput ati ons from Test Records
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Where a concrete production facility has test records, a standard deviation
shal | be established in accordance with the applicable provisions of AC
214.3R.  Test records fromwhich a standard deviation is cal cul ated shal
represent materials, quality control procedures, and conditions simlar to
t hose expected; shall represent concrete produced to neet a specified
strength or strengths (f'c) within 7 MPa of that specified for proposed
wor k; and shall consist of at |east 30 consecutive tests. A strength test
shal |l be the average of the strengths of two cylinders nade fromthe sane
sanpl e of concrete and tested at 28 days. Required average conpressive
strength f'cr used as the basis for selection of concrete proportions shal
be the larger of the equations that follow using the standard devi ati on as
det er mi ned above:

f'cr =f'c + 1.34S where units are in MPa

f'cr =f'c + 2.335 - 3.45 where units are in MPa

Where S = standard devi ation

Where a concrete production facility does not have test records neeting the
requi renents above but does have a record based on 15 to 29 consecutive
tests, a standard deviation shall be established as the product of the
cal cul ated standard deviation and a nodification factor fromthe foll ow ng
tabl e:

MODI FI CATI ON FACTOR

NUMBER OF TESTS FOR STANDARD DEVI ATI ON
15 1.16
20 1.08
25 1.03

30 or nore 1. 00

1.6.2.2 Conput ati ons wi t hout Previous Test Records
When a concrete production facility does not have sufficient field strength
test records for calculation of the standard deviation, the required
average strength f’'cr shall be deternined as foll ows:
a. |If the specified conpressive strength f’c is less than 20 MPa,
fcr =f’c + 6.9 MPa
b. If the specified conpressive strength f'c is 20 to 35 MPa,
f'ecr =f'c + 8.3 MPa
c. |If the specified conpressive strength f'c is over 35 Mra,
f'ecr =f'c + 9.7 MPa
1.7 STORAGE OF MATERI ALS
Cenment and ot her cenentitious materials shall be stored in weathertight
bui l di ngs, bins, or silos which will exclude noisture and contani nants and
keep each naterial conpletely separated. Aggregate stockpiles shall be

arranged and used in a manner to avoi d excessive segregation and to prevent
contam nation with other nmaterials or with other sizes of aggregates.
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Aggregate shall not be stored directly on ground unless a sacrificial |ayer
is left undisturbed. Reinforcing bars and accessories shall be stored
above the ground on platforms, skids or other supports. Oher materials
shall be stored in such a nmanner as to avoid contani nation and
deterioration. Admi xtures which have been in storage at the project site
for longer than 6 nonths or which have been subjected to freezing shall not
be used unless retested and proven to neet the specified requirenents.
Materi als shall be capable of being accurately identified after bundles or
cont ai ners are opened.

1.8 GOVERNMENT ASSURANCE | NSPECTI ON AND TESTI NG

Day-to day inspection and testing shall be the responsibility of the
Contractor Quality Control (CQC) staff. However, representatives of the
Contracting Oficer can and will inspect construction as considered
appropriate and will nonitor operations of the Contractor’s CQC staff.
Governnent inspection or testing will not relieve the Contractor of any of
his CQC responsibilities.

1.8.1 Material s

The Governnment will sanple and test aggregates, cenentitious materials,
other materials, and concrete to determi ne conpliance with the
specifications as considered appropriate. The Contractor shall provide
facilities and | abor as may be necessary for procurenment of representative
test sanples. Sanples of aggregates will be obtained at the point of
batching in accordance with ASTM D 75. Oher materials will be sanpl ed
fromstorage at the jobsite or fromother |ocations as considered
appropriate. Sanples nmay be placed in storage for later testing when
appropri ate.

1.8.2 Fresh Concrete

Fresh concrete will be sanpled as delivered in accordance with ASTM C 172
and tested in accordance with these specifications, as considered necessary.

1.8.3 Har dened Concrete

Tests on hardened concrete will be perfornmed by the Governnent when such
tests are considered necessary.

1.8.4 | nspection

Concrete operations nmay be tested and inspected by the Governnent as the
proj ect progresses. Failure to detect defective work or material will not
prevent rejection |ater when a defect is discovered nor will it obligate
the Governnment for final acceptance.

PART 2 PRODUCTS

2.1 CEMENTI TI QUS MATERI ALS
Cenentitious Materials shall be portland cement, or portland cenent in
conbi nation with pozzolan and shall conformto appropriate specifications
listed below Use of cenentitious nmaterials in concrete which will have
surfaces exposed in the conpleted structure shall be restricted so there is
no change in color, source, or type of cenentitious materi al

2.1.1 Portl and Cenent
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ASTM C 150, Type | with a maxi nrum 15 percent anmpunt of trical cium alun nate
2.2 AGGREGATES
Aggregates shall conformto the foll ow ng.
2.2.1 Fi ne Aggregate

Fi ne aggregate shall conformto the quality and gradation requirenents of
ASTM C 33.

2.3 CHEM CAL ADM XTURES
Chemical adm xtures, when required or permtted, shall conformto the
appropriate specification listed. Adm xtures shall be furnished in liquid
formand of suitable concentration for easy, accurate control of dispensing.

2.3.1 Air-Entraining Adm xture

ASTM C 260 and shall consistently entrain the air content in the specified
ranges under field conditions.

2.3.2 Accel erating Adm xture

ASTM C 494, Type C or E, except that calciumchloride or adm xtures
cont ai ni ng cal cium chloride shall not be used.

2.3.3 Wat er - Reduci ng or Retardi ng Admi xture

ASTM C 494, Type A, B, or D, except that the 6-nonth and 1-year conpressive
and flexural strength tests are waived.

2.3.4 H gh- Range WAt er Reducer
ASTM C 494, Type F or G except that the 6-nonth and 1-year strength
requirenents are wai ved. The adm xture shall be used only when approved in
writing, such approval being contingent upon particular mxture control as
described in the Contractor’s Quality Control Plan and upon performance of
separate m xture design studies

2.3.5 Surface Retarder
CCE CRD- C 94.

2.3.6 O her Cheni cal Admi xtures

Chemical adm xtures for use in producing flow ng concrete shall conply with
ASTM C 1017, Type | or IlI. These adnmi xtures shall be used only when
approved in witing, such approval being contingent upon particular mxture
control as described in the Contractor’s Quality Control Plan and upon
performance of separate mixture design studies

2.4 CURI NG MATERI ALS
2.4.1 | mper vi ous- Sheet

| mpervi ous-sheet materials shall conformto ASTM C 171, type optional
except, that polyethylene sheet shall not be used.
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2.

4.2 Menbr ane- For mi ng Conpound

Menmbr ane- For mi ng curing conpound shall conformto ASTM C 309, Type 1-D or
2, except that only a styrene acrylate or chlorinated rubber conpound
nmeeting Class B requirenents shall be used for surfaces that are to be
painted or are to receive bitum nous roofing, or waterproofing, or floors
that are to receive adhesive applications of resilient flooring. The
curing conpound sel ected shall be conpatible with any subsequent paint,
roofing, waterproofing, or flooring specified. Nonpignmented conpound shal
contain a fugitive dye, and shall have the reflective requirenents in ASTM
C 309 wai ved.

. 4.3 Burl ap and Cotton Mat

Burlap and cotton mat used for curing shall conformto AASHTO M 182

.5 WATER

Water for mxing and curing shall be fresh, clean, potable, and free of
i njurious anmounts of oil, acid, salt, or alkali, except that non-potable
water may be used if it neets the requirenments of COE CRD C 400

.6 NONSHRI NK GROUT

Nonshrink grout shall conformto ASTM C 1107, Grade C, and shall be a
commercial fornulation suitable for the proposed application.

T LATEX BONDI NG AGENT

Latex agents for bonding fresh to hardened concrete shall conformto ASTM C
1059.

. 8 EPOXY RESI N

Epoxy resins for use in repairs shall conformto ASTM C 881, Type V, G ade
2. Class as appropriate to the existing anbient and surface tenperatures.

.9 EMBEDDED | TEMS

Enbedded itens shall be of the size and type indicated or as needed for the

application. Dovetail slots shall be gal vani zed steel. Hangers for
suspended ceilings shall be as specified in Section 09510 ACOUSTI CAL
CEILINGS. Inserts for shelf angles and bolt hangers shall be of nalleable

iron or cast or wought steel

.10 VAPOR BARRI ER

Vapor barrier shall be polyethyl ene sheeting with a m ni nrumthickness of
0.15 mMmm (6 mils) or other equivalent material having a vapor perneance
rati ng not exceedi ng 30 nanograns per Pascal per second per square neter
(0.5 pernms) as determined in accordance with ASTM E 96

11 JO NT MATERI ALS

.11.1 Joint Fillers, Sealers, and Wt erstops

Materials for waterstops shall be in accordance with Section 03150
EXPANSI ON JO NTS, CONTRACTI ON JO NTS, AND WATERSTOPS.
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2.12 SYNTHETI C FI BERS FOR REI NFORCI NG

Synthetic fibers shall conformto ASTM C 1116, Type IlIl, Synthetic Fiber
and as follows. Fibers shall be 100 percent virgin pol ypropyl ene
fibrillated fibers containing no reprocessed olefin materials. Fibers
shal | have a specific gravity of 0.9, a mininumtensile strength of 480 MPa

graded per manufacturer, and specifically manufactured to an optinmum
gradation for use as concrete secondary reinforcenent.

PART 3 EXECUTI ON
3.1 PREPARATI ON FOR PLACI NG

Bef ore conmenci ng concrete placenent, the followi ng shall be perforned.
Surfaces to receive concrete shall be clean and free fromfrost, ice, nud,
and water. Formnms shall be in place, cleaned, coated, and adequately
supported, in accordance with Section 03101 FORMAORK FOR CONCRETE.

Rei nforcing steel shall be in place, cleaned, tied, and adequately
supported, in accordance with Section 03201 STEEL BARS AND WELDED W RE
FABI C FOR CONCRETE REI NFORCEMENT. Transporting and conveyi ng equi pnent
shall be in-place, ready for use, clean, and free of hardened concrete and
foreign material. Equipnment for consolidating concrete shall be at the
placing site and in proper working order. Equipnment and material for
curing and for protecting concrete from weat her or nechani cal danage shal
be at the placing site, in proper working condition and in sufficient
amount for the entire placenent. Wen hot, w ndy conditions during
concreting appear probable, equipnment and material shall be at the placing
site to provi de w ndbreaks, shading, fogging, or other action to prevent

pl astic shrinkage cracking or other damagi ng drying of the concrete.

3.1.1 Foundat i ons
3.1.1.1 Concrete on Earth Foundati ons

Earth (subgrade, base, or subbase courses) surfaces upon which concrete is
to be placed shall be clean, danp, and free fromdebris, frost, ice, and
standing or running water. Prior to placenent of concrete, the foundation
shall be well drained and shall be satisfactorily graded and uniformy
conpact ed.

3.1.2 Previously Placed Concrete
3.1.2.1 Preparation of Previously Placed Concrete

Concrete surfaces to which other concrete is to be bonded shall be abraded
in an approved nanner that will expose sound aggregate uniformy w thout
damagi ng the concrete. Laitance and | oose particles shall be renoved.
Surfaces shall be thoroughly washed and shall be npist but w thout free
wat er when concrete is placed.

3.1.3 Vapor Barrier

Vapor barrier shall be provided beneath the interior on-grade concrete
floor slabs. The greatest widths and | engths practicable shall be used to
elimnate joints wherever possible. Joints shall be | apped a m ni mum of
300 nm Torn, punctured, or damaged vapor barrier material shall be
removed and new vapor barrier shall be provided prior to placing concrete.
For minor repairs, patches may be nade using |aps of at |east 300 mm
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Lapped joints shall be seal ed and edges patched with pressure-sensitive
adhesive or tape not |less than 50 nm wi de and conpatible with the nenbrane.
Vapor barrier shall be placed directly on underlying subgrade, base
course, or capillary water barrier, unless it consists of crushed naterial
or large granular material which could puncture the vapor barrier. In this
case, the surface shall be choked with a Iight |layer of sand, as approved,
before placing the vapor barrier. A 50 nmm |ayer of conpacted, clean
concrete sand (fine aggregate) shall be placed on top of the vapor barrier
before placing concrete. Concrete placenent shall be controlled so as to
prevent damage to the vapor barrier, or any covering sand.

3.1. 4 Enbedded 1t ens

Bef ore placenent of concrete, care shall be taken to determ ne that all
enbedded itens are firmy and securely fastened in place as indicated on
the drawi ngs, or required. Conduit and other enbedded items shall be clean
and free of oil and other foreign matter such as | oose coatings or rust,
pai nt, and scale. The enbedding of wood in concrete will be permitted only
when specifically authorized or directed. Voids in sleeves, inserts, and
anchor slots shall be filled tenporarily with readily renovable materials
to prevent the entry of concrete into voids. Wlding shall not be
performed on enbedded nmetals within 300 mm of the surface of the concrete.
Tack wel ding shall not be perforned on or to enbedded itens.

3.2 CONCRETE PRODUCTI ON
3.2.1 Bat chi ng, M xi ng, and Transporting Concrete

Ready- m xed concrete shall be batched, mixed, and transported in accordance
with ASTM C 94, except as otherw se specified. Truck mxers, agitators,
and nonagitating transporting units shall conply with NRMCA TMVB-01.
Ready-m x plant equi pnent and facilities shall be certified in accordance
with NRMCA QC 3. Approved batch tickets shall be furnished for each | oad
of ready-mi xed concrete.

3.2.1.1 Cener a

The batching plant shall be located off site close to the project. The

bat ching plant shall conformto the requirenents of NRMCA CPMB 100 and as
speci fied; however, rating plates attached to batch plant equi pment are not
required.

3.2.1.2 Bat chi ng Equi pnent

The batching controls shall be semiautomatic or automatic, as defined in
NRMCA CPMB 100. A seniautomatic batching systemshall be provided with

i nterlocks such that the di scharge device cannot be actuated until the
indicated material is within the applicable tol erance. The batching system
shal | be equi pped with accurate recorder or recorders that neet the

requi renents of NRMCA CPMB 100. The wei ght of water and adm xtures shal

be recorded if batched by weight. Separate bins or conpartnents shall be
provi ded for each size group of aggregate and type of cenentitious
material, to prevent intermingling at any time. Aggregates shall be

wei ghed either in separate weigh batchers with individual scales or
provided the smallest size is batched first, cunulatively in one weigh

bat cher on one scale. Aggregate shall not be weighed in the same batcher
with cementitious material. |If both portland cement and ot her cenentitious
material are used, they nmay be batched cunul atively, provided that the
portland cenment is batched first, except that silica fume shall always be
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bat ched separately. Water may be neasured by wei ght or volume. Water
shal | not be wei ghed or neasured cunul atively w th another ingredient.

Filling and discharging valves for the water metering or batching system
shall be so interlocked that the discharge val ve cannot be opened before
the filling valve is fully closed. Piping for water and for adni xtures

shall be free fromleaks and shall be properly valved to prevent backfl ow
or siphoning. Adm xtures shall be furnished as a liquid of suitable
concentration for easy control of dispensing. An adjustable, accurate,
nmechani cal device for measuring and di spensi ng each adm xture shall be
provi ded. Each adni xture di spenser shall be interlocked with the batching
and di schargi ng operation of the water so that each adm xture is separately
bat ched and individually discharged autonmatically in a manner to obtain
uniformdistribution throughout the water as it is added to the batch in
the specified nmixing period. Wen use of truck nmixers nmakes this

requi renent inpractical, the adm xture dispensers shall be interlocked with
the sand batchers. Different admi xtures shall not be conbined prior to
introduction in water and shall not be allowed to intermngle until in
contact with the cenent. Adm xture dispensers shall have suitable devices
to detect and indicate flow during dispensing or have a neans for visua
observation. The plant shall be arranged so as to facilitate the

i nspection of all operations at all tinmes. Suitable facilities shall be
provi ded for obtaining representative sanples of aggregates fromeach bin
or conpartnent, and for sanpling and calibrating the di spensing of
cenentitious nmaterial, water, and adm xtures. Filling ports for
cenentitious nmaterials bins or silos shall be clearly marked with a

per manent sign stating the contents.

3.2.1.3 Scal es

The wei ghi ng equi prent shall conformto the applicable requirenents of CPMVB
Concrete Plant Standard, and of N ST HB 44, except that the accuracy shal
be plus or minus 0.2 percent of scale capacity. The Contractor shal
provi de standard test weights and any other auxiliary equi pnent required
for checking the operating performance of each scal e or other neasuring
devices. The tests shall be made at the specified frequency in the
presence of a CGovernnent inspector. The weighing equi pnent shall be
arranged so that the plant operator can conveniently observe all dials or

i ndi cat ors.

3.2.1. 4 Bat chi ng Tol erances

(A) Tolerances with Wi ghi ng Equi pnent

PERCENT OF REQUI RED

MATERI AL VEI GHT
Cenentitious materials Oto plus 2
Aggr egat e plus or mnus 2
Wat er plus or mnus 1
Cheni cal admi xture Oto plus 6

(B) Tolerances with Volunetric Equi prent
For volunetric batching equi pnrent used for water and adni xtures, the

followi ng tol erances shall apply to the required volune of material being
bat ched:
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PERCENT OF REQUI RED

MATERI AL MATERI AL
Wat er: plus or minus 1 percent
Chem cal adm xtures: 0 to plus 6 percent

3.2.1.5 Moi st ure Contr ol

The plant shall be capabl e of ready adjustnent to conpensate for the
varying noi sture content of the aggregates and to change the weights of the
mat eri al s bei ng bat ched.

3.2.1.6 Concrete M xers

M xers shall be stationary mixers or truck mixers. Mxers shall be capable
of combining the materials into a uniformm xture and of discharging this
m xture w thout segregation. The m xers shall not be charged in excess of
the capacity recommended by the manufacturer. The m xers shall be operated
at the drumor m xi ng bl ade speed desi gnated by the nmanufacturer. The

m xers shall be maintained in satisfactory operating condition, and the

nm xer drums shall be kept free of hardened concrete. Should any nixer at
any tinme produce unsatisfactory results, its use shall be pronptly

di scontinued until it is repaired.

3.2.1.7 Stationary M xers

Concrete plant nixers shall be drumtype mxers of tilting, nontilting,

hori zontal -shaft, or vertical-shaft type, or shall be pug nmll type and
shal |l be provided with an acceptable device to | ock the di scharge nechani sm
until the required mxing tine has elapsed. The nmixing tine and unifornity
shall conformto all the requirenents in ASTM C 94 applicable to
central -mi xed concrete.

3.3 FI BER REI NFORCED CONCRETE

Fi ber reinforced concrete shall conformto ASTM C 1116 and as foll ows,
using the fibers specified in PART 2. A mninmumof 0.9 kg of fibers per
cubic m of concrete shall be used. Fibers shall be added at the batch
plant. The services of a qualified technical representative shall be
provided to instruct the concrete supplier in proper batching and mi xi ng of
materials to be provided.

3.4 TRANSPORTI NG CONCRETE TO PRQIECT SITE

Concrete shall be transported to the placing site in truck m xers,
conform ng to NRMCA TMVB- 01

3.5 CONVEYI NG CONCRETE ON SI TE
Concrete shall be conveyed fromm xer or transporting unit to forms as
rapidly as possible and within the tinme interval specified by nethods which
wi Il prevent segregation or |loss of ingredients using follow ng equi prment.
Conveyi ng equi pnent shall be cl eaned before each pl acenent.

3.5.1 Bucket s

The interior hopper slope shall be not |less than 58 degrees fromthe
hori zontal, the m ni num di nensi on of the clear gate opening shall be at
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| east 5 tines the nom nal maxi num size aggregate, and the area of the gate
openi ng shall not be less than 0.2 square neters. The maxi num di nensi on of
the gate opening shall not be greater than twi ce the ninimum di nension

The bucket gates shall be essentially grout tight when cl osed and nay be
manual Iy, pneurnatically, or hydraulically operated except that buckets
larger than 1.5 cubic nmeters shall not be manually operated. The design of
t he bucket shall provide neans for positive regulation of the anpbunt and
rate of deposit of concrete in each dunping position

3.5.2 Transfer Hoppers

Concrete may be charged into nonagitating hoppers for transfer to other
conveyi ng devices. Transfer hoppers shall be capable of receiving concrete
directly fromdelivery vehicles and shall have conical - shaped di scharge
features. The transfer hopper shall be equipped with a hydraulically
operated gate and with a neans of external vibration to effect conplete

di scharge. Concrete shall not be held in nonagitating transfer hoppers
nore than 30 mi nutes.

3.5.3 Trucks

Truck nixers operating at agitating speed or truck agitators used for
transporting plant-ni xed concrete shall conformto the requirements of ASTM
C 94. Nonagitating equi pnent shall be used only for transporting

pl ant-m xed concrete over a snooth road and when the hauling tine is |ess
than 15 minutes. Bodies of nonagitating equi pmrent shall be snooth,
watertight, nmetal containers specifically designed to transport concrete,
shaped with rounded corners to nininize segregation, and equi pped with
gates that will permt positive control of the discharge of the concrete.

3.5.4 Chut es

When concrete can be placed directly froma truck m xer, agitator, or
nonagi tating equi pment, the chutes normally attached to this equi pnent by
t he manufacturer may be used. A discharge deflector shall be used when
required by the Contracting Oficer. Separate chutes and other simlar
equi pnent will not be pernmitted for conveying concrete

3.5.5 Belt Conveyors

Belt conveyors shall be designed and operated to assure a uniformfl ow of
concrete frommxer to final place of deposit w thout segregation of
ingredients or loss of nortar and shall be provided with positive neans,
such as discharge baffle or hopper , for preventing segregation of the
concrete at the transfer points and the point of placing. Belt conveyors
shal | be constructed such that the idler spacing shall not exceed 900 mm
The belt speed shall be a nininmumof 90 nmeters per minute and a maxi mum of
225 neters per mnute. |If concrete is to be placed through installed
hori zontal or sloping reinforcing bars, the conveyor shall discharge
concrete into a pipe or elephant truck that is |ong enough to extend

t hrough the reinforcing bars.

3.5.6 Concrete Punps

Concrete may be conveyed by positive displacenent punp when approved. The
punpi ng equi pnent shall be piston or squeeze pressure type; pneumatic

pl aci ng equi prent shall not be used. The pipeline shall be rigid stee

pi pe or heavy-duty flexible hose. The inside dianeter of the pipe shall be
at least 3 tinmes the nom nal maxi num size coarse aggregate in the concrete
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m xture to be punped but not |ess than 100 nm Al um num pi pe shall not be
used.

3.6 PLACI NG CONCRETE

M xed concrete shall be discharged within 1-1/2 hours or before the m xer
drum has revol ved 300 revol utions, whichever comes first after the
introduction of the mxing water to the cement and aggregates. \When the
concrete tenperature exceeds 30 degrees C, the tinme shall be reduced to 45
m nutes. Concrete shall be placed within 15 nminutes after it has been

di scharged fromthe transporting unit. Concrete shall be handl ed from

m xer or transporting unit to forns in a continuous manner until the
approved unit of operation is conpleted. Adequate scaffolding, ranps and
wal kways shal|l be provided so that personnel and equi pnent are not
supported by in-place reinforcement. Placing will not be pernmitted when
the sun, heat, wind, or linmtations of facilities furnished by the
Contractor prevent proper consolidation, finishing and curing. Sufficient
pl aci ng capacity shall be provided so that concrete can be kept free of
cold joints.

3.6.1 Depositing Concrete

Concrete shall be deposited as close as possible to its final position in
the forns, and there shall be no vertical drop greater than 1.5 neters
except where suitable equipnent is provided to prevent segregation and
where specifically authorized. Depositing of the concrete shall be so
regulated that it will be effectively consolidated in horizontal |ayers not
nore than 300 mm thick, except that all slabs shall be placed in a single
layer. Concrete to receive other construction shall be screeded to the

proper level. Concrete shall be deposited continuously in one layer or in
| ayers so that fresh concrete is deposited on in-place concrete that is
still plastic. Fresh concrete shall not be deposited on concrete that has

hardened sufficiently to cause formati on of seans or planes of weakness
within the section. Concrete that has surface dried, partially hardened,
or contains foreign material shall not be used. Wen tenporary spreaders
are used in the forns, the spreaders shall be renpbved as their service
becones unnecessary. Concrete shall not be placed in slabs over col ums
and walls until concrete in colums and walls has been in-place at |east
two hours or until the concrete begins to lose its plasticity. Concrete
for beams, girders, brackets, colum capitals, haunches, and drop panels
shall be placed at the same tine as concrete for adjoining slabs.

3.6.2 Consol i dati on

I nredi ately after placing, each layer of concrete shall be consolidated by
internal vibrators, except for slabs 100 nm thick or less. The vibrators
shall at all tinmes be adequate in effectiveness and nunber to properly
consol idate the concrete; a spare vibrator shall be kept at the jobsite
during all concrete placing operations. The vibrators shall have a
frequency of not |ess than 10,000 vibrations per mnute, an anplitude of at
least 0.6 mm and the head dianeter shall be appropriate for the
structural nenmber and the concrete nixture being placed. Vibrators shal
be inserted vertically at uniform spacing over the area of placenent. The
di stance between insertions shall be approximately 1-1/2 tinmes the radius
of action of the vibrator so that the area being vibrated will overlap the
adj acent just-vibrated area by a reasonable amount. The vibrator shal
penetrate rapidly to the bottomof the layer and at | east 150 nm into the
preceding layer if there is such. Vibrator shall be held stationary unti
the concrete is consolidated and then vertically withdrawn slowy while
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operating. Formvibrators shall not be used unless specifically approved
and unless forns are constructed to withstand their use. Vibrators shal
not be used to nove concrete within the forns. Slabs 100 mm and less in
t hi ckness shall be consolidated by properly designed vibrating screeds or
ot her approved techni que. Excessive vibration of |ightweight concrete
resulting in segration or flotation of coarse aggregate shall be prevented

Frequency and anplitude of vibrators shall be deternined in accordance
with COE CRD-C 521. Gate tanpers ("jitterbugs") shall not be used.

3.6.3 Col d Weat her Requirenents

Speci al protection neasures, approved by the Contracting Oficer, shall be
used if freezing tenperatures are anticipated before the expiration of the
specified curing period. The anbient tenperature of the air where concrete
is to be placed and the tenperature of surfaces to receive concrete shal

be not less than 5 degrees C. The tenperature of the concrete when placed
shall be not less than 10 degrees C nor nore than 25 degrees C Heati ng
of the mixing water or aggregates will be required to regulate the concrete
pl acing tenperature. Materials entering the mxer shall be free fromice
snow, or frozen lunps. Salt, chemicals or other materials shall not be

i ncorporated in the concrete to prevent freezing. Upon witten approval

an accel erating admi xture conform ng to ASTM C 494, Type C or E nmay be
used, provided it contains no calciumchloride. Calciumchloride shall not
be used.

3.6.4 Hot Weat her Requirenents

When the anbi ent tenperature during concrete placing is expected to exceed
30 degrees C, the concrete shall be placed and finished with procedures
previously submtted and as specified herein. The concrete tenperature at
tinme of delivery to the forns shall not exceed the tenperature shown in the
tabl e bel ow when neasured in accordance with ASTM C 1064. Cooling of the
nm xi ng water or aggregates or placing concrete in the cooler part of the
day nay be required to obtain an adequate placing tenperature. A retarder
may be used, as approved, to facilitate placing and finishing. Steel forns
and reinforcenents shall be cooled as approved prior to concrete pl acenent
when steel tenperatures are greater than 49 degrees C Conveyi ng and

pl aci ng equi pnent shall be cooled if necessary to nmintain proper
concrete-pl aci ng tenperature.

Maxi mum Al | owabl e Concrete Pl aci ng Tenperature

Rel ative Hum dity, Percent, Maxi mum Al | owabl e Concrete
During Tinme of Tenperat ure
Concrete Pl acenent Degr ees
G eater than 60 33 C
40- 60 30 C
Less than 40 27 C

3.6.5 Prevention of Plastic Shrinkage Cracking

During hot weather with low humdity, and particularly with appreciable
wind, as well as interior placenents when space heaters produce | ow

hum dity, the Contractor shall be alert to the tendency for plastic
shrinkage cracks to devel op and shall institute neasures to prevent this.
Particular care shall be taken if plastic shrinkage cracking is potentially
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i mm nent and especially if it has devel oped during a previous placenent.
Periods of high potential for plastic shrinkage cracking can be antici pated
by use of Fig. 2.1.5 of ACI 305R In addition the concrete placenent shal
be further protected by erecting shades and w ndbreaks and by applying fog
sprays of water, sprinkling, ponding or wet covering. Plastic shrinkage
cracks that occur shall be filled by injection of epoxy resin as directed,
after the concrete hardens. Plastic shrinkage cracks shall never be
trowel ed over or filled with slurry.

3.6.6 Pl aci ng Concrete in Congested Areas

Special care shall be used to ensure conplete filling of the forns,
elimnation of all voids, and conplete consolidation of the concrete when
pl acing concrete in areas congested with reinforcing bars, enbedded itens,
wat er st ops and ot her tight spacing. An appropriate concrete m xture shal
be used, and the nominal maxi num size of aggregate (NMSA) shall neet the
specified criteria when evaluated for the congested area. Vibrators with
heads of a size appropriate for the clearances avail able shall be used, and
the consolidation operation shall be closely supervised to ensure conplete
and t horough consolidation at all points. Were necessary, splices of
reinforcing bars shall be alternated to reduce congestion. Were tw nmats
of closely spaced reinforcing are required, the bars in each mat shall be
placed in matching alignnment to reduce congestion. Reinforcing bars may be
tenporarily crowded to one side during concrete placenent provided they are
returned to exact required |l ocation before concrete placenent and
consol i dation are conpl et ed.

3.6.7 Pl aci ng Fl owabl e Concrete

If a plasticizing adm xture conforning to ASTM C 1017 is used or if a Type
F or G high range water reducing adm xture is permitted to increase the
slunp, the concrete shall neet all requirenents of paragraph GENERAL

REQUI REMENTS in PART 1. Extrene care shall be used in conveying and

pl acing the concrete to avoid segregation. Consolidation and finishing
shal | neet all requirenents of paragraphs Placing Concrete, Finishing

For med Surfaces, and Finishing Unforned Surfaces. No relaxation of
requirenents to accomodate fl owabl e concrete will be permtted.

3.7 JANTS

Joints shall be located and constructed as indicated or approved. Joints
not indicated on the draw ngs shall be | ocated and constructed to mnimze
the inmpact on the strength of the structure. |n general, such joints shal
be | ocated near the mddle of the spans of supported sl abs, beans, and
girders unless a beamintersects a girder at this point, in which case the
joint in the girder shall be offset a distance equal to twice the width of
the beam Joints in walls and colums shall be at the underside of floors,
sl abs, beans, or girders and at the tops of footings or floor slabs, unless
ot herwi se approved. Joints shall be perpendicular to the main
reinforcement. All reinforcenent shall be continued across joints; except
that reinforcenent or other fixed netal itenms shall not be continuous

t hrough expansion joints, or through construction or contraction joints in
sl abs on grade. Reinforcenent shall be 50 mm clear fromeach joint.
Except where otherw se indicated, construction joints between interior

sl abs on grade and vertical surfaces shall consist of 1.5 kg per square
meter asphalt-saturated felt, extending for the full depth of the slab.
The perinmeters of the slabs shall be free of fins, rough edges, spalling,
or other unsightly appearance. Reservoir for sealant for construction and
contraction joints in slabs shall be forned to the di nensi ons shown on the
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drawi ngs by renoving snap-out joint-fornmng inserts, by sawi ng sawabl e
inserts, or by sawing to widen the top portion of sawed joints. Joints to
be seal ed shall be cleaned and seal ed as indicated and in accordance with
Section 07900 JO NT SEALI NG

3.7.1 Construction Joints

For concrete other than slabs on grade, construction joints shall be

| ocated as indicated on drawi ngs. Concrete shall be placed continuously so
that each unit is nmonolithic in construction. Fresh concrete shall not be
pl aced agai nst adj acent hardened concrete until it is at |east 24 hours
old. Construction joints shall be located as indicated or approved. Were
concrete work is interrupted by weather, end of work shift or other simlar
type of delay, location and type of construction joint shall be subject to
approval of the Contracting Oficer. Unless otherw se indicated and except
for slabs on grade, reinforcing steel shall extend through construction
joints. Construction joints in slabs on grade shall be keyed or dowel ed as
shown. Concrete colums, walls, or piers shall be in place at |east 2
hours, or until the concrete begins to lose its plasticity, before placing
concrete for beans, girders, or slabs thereon. In walls having door or

wi ndow openings, lifts shall terminate at the top and bottom of the
opening. Oher lifts shall ternminate at such levels as to conformto
structural requirenments or architectural details. Were horizontal
construction joints in walls or colums are required, a strip of 25 mm
squar e-edge | unber, bevelled and oiled to facilitate renoval, shall be
tacked to the inside of the forns at the construction joint. Concrete
shal |l be placed to a point 25 nm above the underside of the strip. The
strip shall be renpved 1 hour after the concrete has been placed, and any
irregularities in the joint Iine shall be leveled off with a wood fl oat,
and all laitance shall be renobved. Prior to placing additional concrete,
hori zontal construction joints shall be prepared as specified in paragraph
Previ ously Placed Concrete.

3.7.2 Contraction Joints in Slabs on G ade

Contraction joints shall be |ocated and detail ed as shown on the draw ngs.
Contraction Joints shall be produced by form ng a weakened plane in the
concrete slab by sawing a continuous slot with a concrete saw. Regardl ess
of method used to produce the weakened plane, it shall be 1/4 the depth of
the slab thickness and between 3 and 5 nm w de. For sawcut joints,
cutting shall be tinmed properly with the set of the concrete. Cutting
shal|l be started as soon as the concrete has hardened sufficiently to
prevent ravelling of the edges of the saw cut. Cutting shall be conpleted
bef ore shrinkage stresses becone sufficient to produce cracking. Reservoir
for joint sealant shall be formed as previously specified.

3.7.3 Expansi on Joints
Installati on of expansion joints and sealing of these joints shall conform
to the requirenents of Section 03150 EXPANSI ON JO NTS, CONTRACTI ON JO NTS,
AND WATERSTOPS and Section 07900 JO NT SEALI NG

3.7.4 WAt er st ops
Wat erstops shall be installed in conformance with the locations and details
shown on the draw ngs using materials and procedures specified in Section
03150 EXPANSI ON JO NTS, CONTRACTI ON JO NTS, AND WATERSTOPS.

3.8 FI NI SH NG FORMED SURFACES

SECTI ON 03300 Page 24



CONTROL TONER, LUKE AFB, AZ
DACAQ09- 99- B- 0014 THI S SECTI ON MODI FI ED BY AMENDMVENT 0001

Forns, formmaterials, and formconstruction are specified in Section 03101
FORMAORK FOR CONCRETE. Fini shing of formed surfaces shall be as specified
herein. Unless another type of architectural or special finishis
specified, surfaces shall be left with the texture inparted by the forns
except that defective surfaces shall be repaired. Unless painting of
surfaces is required, uniformcolor of the concrete shall be nmaintai ned by
use of only one mixture w thout changes in naterlals or proportlons for any
structure or portion of structure

Except for major defects, as defined hereinafter, surface defects shall be
repaired as specified herein within 24 hours after forns are renoved.
Repairs of the so-called "plaster-type" will not be pernitted in any

| ocation. Tolerances of forned surfaces shall conformto the requirenents
of ACI 117/117R. These tolerances apply to the finished concrete surface,
not to the forms thensel ves; forns shall be set true to Iine and grade.
Formtie holes requiring repair and ot her defects whose depth is at |east
as great as their surface dianmeter shall be repaired as specified in

par agr aph Danp- Pack Mortar Repair. Defects whose surface dianeter is
greater than their depth shall be repaired as specified in paragraph Repair
of Major Defects. Repairs shall be finished flush with adjacent surfaces
and with the sanme surface texture. The cenent used for all repairs shal

be a blend of job cenent with white cenent proportioned so that the fina
color after curing and aging will be the same as the adjacent concrete.
Concrete with excessive honeyconb, or other defects which affect the
strength of the nenber, will be rejected. Repairs shall be denobnstrated to
be acceptable and free fromcracks or |oose or drummy areas at the
conpletlon of the contract —and—for—C-ass—A-and-BFinishes—shall—be—
theonspicuous. Repairs not neeting these requirenents will be rejected and
shal | be repl aced.

3.8.1 Cl ass D Fini sh

Formed surfaces for cast-in-place concrete shall be O ass D finished.

Fins, ravelings, and |oose material shall be renoved, and, except as
otherwi se indicated or as specified in Section 03101 FORMAORK FOR CONCRETE,
holes left by renoval of formties shall be reanmed and filled. Honeyconb
and other defects nore than 12 mm deep or nore than 50 nm in dianeter
shal|l be repaired. Defects nore than 50 mm in dianeter shall be cut back
to sound concrete, but in all cases at |least 25 mm deep

3.9 REPAI RS
3.9.1 Danp- Pack Mortar Repair

Formtie holes requiring repair and ot her defects whose depth is at |east
as great as their surface diameter but not over 100 mm shall be repaired by
t he danp-pack nortar nethod. Formtie holes shall be reanmed and ot her
simlar defects shall be cut out to sound concrete. The void shall then be
t horoughly cl eaned, thoroughly wetted, brush-coated with a thin coat of

neat cenent grout and filled with nortar. Mrtar shall be a stiff mx of 1
part portland cenment to 2 parts fine aggregate passing the 1.18 nm sieve,
and m ni mum anmount of water. Only sufficient water shall be used to
produce a nortar which, when used, will stick together on being nolded into
a ball by a slight pressure of the hands and will not exude water but wll

| eave the hands danp. Mrtar shall be mxed and allowed to stand for 30 to
45 mnutes before use with rem xing perforned i mediately prior to use
Mortar shall be thoroughly tanped in place in thin layers using a hanmrer
and hardwood bl ock. Hol es passing entirely through walls shall be
conpletely filled fromthe inside face by forcing nortar through to the
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outside face. Al holes shall be packed full. Danp-pack repairs shall be
noi st cured for at |east 48 hours.

3.9.2 Repair of Major Defects

Nhjor defects mnll be conS|dered to be those HeFe—than—éz—nn+—deep—ee——¥ep—

Lknkshes——nure than 50 mm in dlaneter. Also |ncluded are any defects of
any ki nd whose depth is over 100 mm or whose surface dianmeter is greater
than their depth. Mjor defects shall be repaired as specified bel ow

3.9.2.1 Surface Application of Mdrtar Repair

Def ective concrete shall be renoved, and renoval shall extend into

conpl etely sound concrete. Approved equi pment and procedures which will

not cause cracking or mcrocracking of the sound concrete shall be used.

If reinforcement is encountered, concrete shall be renoved so as to expose
the reinforcenent for at least 50 nm on all sides. Al such defective
areas greater than 7800 square mmshall be outlined by saw cuts at |east 25
mm deep. Defective areas |less than 7800 square nm shall be outlined by a
25 mm deep cut with a core drill in lieu of sawing. Al saw cuts shall be
straight lines in a rectangular pattern in line with the formwrk panels.
After concrete renoval, the surface shall be thoroughly cleaned by high
pressure washing to renove all |oose material. Surfaces shall be kept
continually saturated for the first 12 of the 24 hours immedi ately before
pl acing nortar and shall be danp but not wet at the tinme of commencing
nortar placenent. The Contractor, at his option, nmay use either
hand- pl aced nortar or nortar placed with a nortar gun. |f hand-placed
nortar is used, the edges of the cut shall be perpendicular to the surface
of the concrete. The prepared area shall be brush-coated with a thin coat
of neat cenment grout. The repair shall then be made using a stiff nortar
preshrunk by allowi ng the nmxed nortar to stand for 30 to 45 nminutes and

then rem xed, thoroughly tanped into place in thin layers. |[If hand-placed
nmortar is used, the Contractor shall test each repair area for drumm ness
by firmtapping with a hamrer and shall inspect for cracks, both in the

presence of the Contracting Oficer’s representative, inmmediately before
conpl etion of the contract, and shall replace any show ng drunm ness or
cracking. |If nortar placed with a nortar gun is used, the gun shall be a
smal | conpressed air-operated gun to which the nortar is slowy hand fed
and which applies the nortar to the surface as a high-pressure stream as
approved. Repairs made using shotcrete equipnment will not be accepted.
The nortar used shall be the sanme nortar as specified for danp-pack nortar
repair. |If gun-placed nortar is used, the edges of the cut shall be
bevel ed toward the center at a slope of 1:1. Al surface applied nortar
repairs shall be continuously nmoist cured for at |east 7 days. Mbist
curing shall consist of several layers of saturated burlap applied to the
surface imredi ately after placenment is conplete and covered with

pol yet hyl ene sheeting, all held closely in place by a sheet of plywood or
simlar material rigidly braced against it. Burlap shall be kept
continually wet.

3.9.2.2 Repair of Deep and Large Defects

Deep and large defects will be those that are nore than 150 nm deep and

al so have an average dianeter at the surface nore than 450 nm or that are
otherwi se so identified by the Project Ofice. Such defects shall be
repaired as specified herein or directed, except that defects which affect
the strength of the structure shall not be repaired and that portion of the
structure shall be conpletely renoved and replaced. Deep and | arge defects
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shal | be repaired by procedures approved in advance including form ng and
pl aci ng special concrete using applied pressure during hardening.
Preparation of the repair area shall be as specified for surface
application of nortar. |In addition, the top edge (surface) of the repair
area shall be sl oped at approximately 20 degrees fromthe horizontal

upward toward the side fromwhich concrete will be placed. The special
concrete shall be a concrete mxture with | ow water content and | ow sl unp,
and shall be allowed to age 30 to 60 minutes before use. Concrete

contai ning a specified expandi ng adni xture may be used in lieu of the above
nm xture; the paste portion of such concrete mixture shall be designed to
have an expansi on between 2.0 and 4.0 percent when tested in accordance
with ASTM C 940. A full width "chi mey" shall be provided at the top of
the formon the placing side to ensure filling to the top of the opening.

A pressure cap shall be used on the concrete in the chimmey with

si nul taneous tightening and revibrating the formduring hardening to ensure
atight fit for the repair. The formshall be renoved after 24 hours and

i medi ately the chimey shall be carefully chi pped away to avoi d breaking
concrete out of the repair; the surface of the repair concrete shall be
dressed as required.

3.10 FI NI SH NG UNFORMED SURFACES

The finish of all unformed surfaces shall neet the requirenents of
par agraph Tol erances in PART 1, when tested as specified herein.

3.10.1 Cener al

The anbi ent tenperature of spaces adjacent to unformed surfaces being
finished and of the base on which concrete will be placed shall be not I|ess
than 10 degrees C. In hot weather all requirenents of paragraphs Hot

Weat her Requirenents and Prevention of Plastic Shrinkage Cracking shall be
met. Unforned surfaces that are not to be covered by additional concrete

or backfill shall have a float finish, with additional finishing as
specified below, and shall be true to the elevation shown on the draw ngs.
Surfaces to receive additional concrete or backfill shall be brought to the

el evati on shown on the draw ngs, properly consolidated, and left true and
regular. Unl ess otherw se shown on the draw ngs, exterior surfaces shal
be sloped for drainage, as directed. Where drains are provided, interior
floors shall be evenly sloped to the drains. Joints shall be carefully
made with a jointing or edging tool. The finished surfaces shall be
protected fromstains or abrasions. Gate tanpers or "jitterbugs" shal

not be used for any surfaces. The dusting of surfaces with dry cenent or
other materials or the addition of any water during finishing shall not be
permtted. |If bleedwater is present prior to finishing, the excess water
shall be carefully dragged off or renmpoved by absorption with porous
materials such as burlap. During finishing operations, extreme care shal
be taken to prevent over finishing or working water into the surface; this
can cause "crazing" (surface shrinkage cracks which appear after hardening)
of the surface. Any slabs with surfaces which exhibit significant crazing
shal |l be renoved and replaced. During finishing operations, surfaces shal
be checked with a 10 foot straightedge, applied in both directions at
regular intervals while the concrete is still plastic, to detect high or

| ow ar eas.

3.10.2 Rough Sl ab Finish
As a first finishing operation for unforned surfaces and as final finish

for slabs to receive nortar setting beds, the surface shall receive a rough
slab finish prepared as follows. Areas indicated on the draw ngs shal
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receive only a rough slab finish. The concrete shall be uniformy placed
across the slab area, consolidated as previously specified, and then
screeded with strai ghtedge strikeoffs imediately after consolidation to
bring the surface to the required finish | evel with no coarse aggregate
visible. Side forms and screed rails shall be provided, rigidly supported,
and set to exact line and grade. Allowable tolerances for finished
surfaces apply only to the hardened concrete, not to forns or screed rails.

Forns and screed rails shall be set true to line and grade. "Wt screeds"”
shal | not be used.

3.10.3 Fl oat ed Fi ni sh

Sl abs to receive nore than a rough slab finish shall next be given a wood
float finish. The screeding shall be followed i nmedi ately by darbying or
bull floating before bleeding water is present, to bring the surface to a
true, even plane. Then, after the concrete has stiffened so that it wll
withstand a man’s weight without inprint of nore than 6 nm and the water
sheen has di sappeared, it shall be floated to a true and even pl ane free of
ridges. Floating shall be perfornmed by use of suitable hand floats or
power driven equi pnent. Sufficient pressure shall be used on the floats to
bring a filmof noisture to the surface. Hand floats shall be nade of

wood, magnesium or alum num Lightweight concrete or concrete that

exhi bits stickiness shall be floated with a magnesium float. Care shall be
taken to prevent over-finishing or incorporating water into the surface.

3.10.4 Trowel ed Fini sh

After floating is conplete and after the surface noisture has di sappeared,
unformed surfaces shall be steel-troweled to a smooth, even, dense finish
free fromblem shes including trowel marks. In lieu of hand finishing, an
approved power finishing nachine nmay be used in accordance with the
directions of the machine nmanufacturer. Additional trowelings shall be
performed, either by hand or machine until the surface has been troweled 2
times, with waiting period between each. Care shall be taken to prevent
blistering and if such occurs, troweling shall imediately be stopped and
operations and surfaces corrected. A final hard steel troweling shall be
done by hand, with the trowel tipped, and using hard pressure, when the
surface is at a point that the trowel wll produce a ringing sound. The
finished surface shall be thoroughly consolidated and shall be essentially
free of trowel marks and be uniformin texture and appearance. The
concrete mxture used for troweled finished areas shall be adjusted, if
necessary, in order to provide sufficient fines (cenentitious material and
fine sand) to finish properly.

3.10.5 Br ooned

Areas as indicated on the drawi ngs shall be given a brooned finish. After
floating, the surface shall be lightly steel troweled, and then carefully
scored by pulling a coarse fiber push-type broom across the surface.
Broom ng shall be transverse to traffic or at right angles to the sl ope of
the slab. After the end of the curing period, the surface shall be

vi gorously broomed with a coarse fiber broomto renove all |oose or

sem -det ached particles

3.10.6 Superflat Finish
The El ectronics room PAR room and Cab floor shall be constructed as

superflat floors. Extreme care shall be taken to neet specified
tol erances. Finishing operations shall include use of |ong-handled 3 neter
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3.

3.

"hi ghway type" cutting strai ghtedge plus any other tools necessary to neet
the surface tolerance requirenents of 1 nm Surface finish shall conform
to paragraph Trowel ed Fi ni sh above

11 CURI NG AND PROTECTI ON
11.1 Cener a

Concrete shall be cured by an approved nethod for the period of tine given
bel ow.

Concrete with Type Il cenent 3 days
Al'l other concrete 7 days

I mredi ately after placenent, concrete shall be protected from premature
drying, extrenmes in tenperatures, rapid tenperature change, mnechanica
injury and damage fromrain and flowing water for the duration of the
curing period. Air and forns in contact with concrete shall be maintained
at a tenperature above 10 degrees C for the first 3 days and at a
tenperature above 0 degrees C for the renminder of the specified curing
period. Exhaust funes from conbustion heating units shall be vented to the
outside of the enclosure, and heaters and ducts shall be placed and
directed so as not to cause areas of overheating and drying of concrete
surfaces or to create fire hazards. WMaterials and equi pnent needed for
adequate curing and protection shall be available and at the site prior to
pl acing concrete. No fire or excessive heat, including welding, shall be
permitted near or in direct contact with the concrete at any tinme. Except
as otherw se permitted by paragraph Menbrane Form ng Curing Conpounds,
nmoi st curing shall be provided for any areas to receive floor hardener, any
paint or other applied coating, or to which other concrete is to be bonded.
Concrete containing silica fume shall be initially cured by fog msting
during finishing, followed i nmedi ately by continuous noist curing. Except
for plastic coated burlap, inpervious sheeting alone shall not be used for
curing.

.11.2 Moi st Curing

Concrete to be noist-cured shall be maintained continuously wet for the
entire curing period, comencing i mediately after finishing. |f water or
curing materials used stain or discolor concrete surfaces which are to be
permanent |y exposed, the concrete surfaces shall be cleaned as approved.
When wooden forns are left in place during curing, they shall be kept wet

at all tines. |If steel forns are used in hot weather, nonsupporting
vertical forms shall be broken | oose fromthe concrete soon after the
concrete hardens and curing water continually applied in this void. |If the

forms are renoved before the end of the curing period, curing shall be
carried out as on unformed surfaces, using suitable materials. Surfaces
shal | be cured by ponding, by continuous sprinkling, by continuously
saturated burlap or cotton mats, or by continuously saturated plastic
coated burlap. Burlap and mats shall be clean and free from any

contam nati on and shall be conpletely saturated before being placed on the
concrete. The Contractor shall have an approved work systemto ensure that
noi st curing is continuous 24 hours per day.

.11.3 Menbr ane Form ng Curing Conpounds

Menmbrane curing shall not be used on surfaces that are to receive any
subsequent treatnment dependi ng on adhesion or bonding to the concrete,
i ncluding surfaces to which a snoboth finish is to be applied or other
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concrete to be bonded. However, a styrene acrylate or chlorinated rubber
conpound neeting ASTM C 309, Cass B requirenents, nay be used for surfaces
which are to be painted or are to receive bitumi nous roofing or

wat er proofing, or floors that are to receive adhesive applications of
resilient flooring. The curing conmpound sel ected shall be conpatible with
any subsequent paint, roofing, waterproofing or flooring specified.
Menbrane curing conpound shall not be used on surfaces that are nmintained
at curing tenperatures with free steam Curing conpound shall be applied
to formed surfaces imediately after the forns are renpved and prior to any
pat ching or other surface treatnent except the cleaning of |oose sand,
nortar, and debris fromthe surface. Al surfaces shall be thoroughly

noi stened with water. Curing conpound shall be applied to slab surfaces as
soon as the bl eeding water has di sappeared, with the tops of joints being
tenporarily sealed to prevent entry of the conpound and to prevent npisture
| oss during the curing period. The curing conpound shall be applied in a
two- coat continuous operation by approved notorized power-spraying

equi pment operating at a mni mum pressure of 500 kPa, at a uniform
coverage of not nore than 10 cubic neters per L for each coat, and the
second coat shall be applied perpendicular to the first coat. Concrete
surfaces which have been subjected to rainfall within 3 hours after curing
conmpound has been applied shall be resprayed by the nmethod and at the
coverage specified. Surfaces on which clear conmpound is used shall be
shaded fromdirect rays of the sun for the first 3 days. Surfaces coated
wi th curing conpound shall be kept free of foot and vehicular traffic, and
from ot her sources of abrasion and contami nation during the curing period.

3.11. 4 Pondi ng or | nmersion

Concrete shall be continually inmersed throughout the curing period. Water
shal|l not be nore than 10 degrees C less than the tenperature of the
concrete.

3.11.5 Col d Weat her Curing and Protection

When the daily anbient |low tenperature is |less than 0 degrees C the
tenperature of the concrete shall be maintained above 5 degrees C for the
first seven days after placing. During the period of protection renoval,
the air tenperature adjacent to the concrete surfaces shall be controlled
so that concrete near the surface will not be subjected to a tenperature
differential of nore than 13 degrees C as determ ned by suitable
tenperature measuring devices furni shed by the Governnent, as required, and
installed adjacent to the concrete surface and 50 mm inside the surface of
the concrete. The installation of the thernoneters shall be nade by the
Contractor as directed.

3.12 SETTI NG BASE PLATES AND BEARI NG PLATES

After being properly positioned, columm base plates, bearing plates for
beans and simlar structural nenbers, and nmachi nery and equi prent base

pl ates shall be set to the proper line and el evation with danp-pack beddi ng
nortar, except where nonshrink grout is indicated. The thickness of the
nortar or grout shall be approximtely 1/24 the width of the plate, but not
| ess than 20 nm Concrete and netal surfaces in contact with grout shal
be clean and free of oil and grease, and concrete surfaces in contact with
grout shall be danp and free of l|aitance when grout is placed.

3.12.1 Nonshri nk G out

Nonshrink grout shall be a ready-m xed material requiring only the addition
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of water. Water content shall be the mininumthat will provide a flowable
m xture and conpletely fill the space to be grouted w t hout segregation,
bl eedi ng, or reduction of strength.

3.12.1.1 M xi ng and Pl aci ng of Nonshrink G out

M xi ng and placing shall be in conformance with the material manufacturer’s
instructions and as specified therein. |Ingredients shall be thoroughly
dry-m xed before adding water. After adding water, the batch shall be

nm xed for 3 minutes. Batches shall be of size to allow continuous

pl acement of freshly mxed grout. Gout not used within 30 ninutes after

m xi ng shall be discarded. The space between the top of the concrete or
machi nery-bearing surface and the plate shall be filled solid with the
grout. Forms shall be of wood or other equally suitable material for
conpletely retaining the grout on all sides and on top and shall be renoved
after the grout has set. The placed grout shall be carefully worked by
roddi ng or other nmeans to elimnate voids; however, overworking and
breakdown of the initial set shall be avoided. G out shall not be
retenpered or subjected to vibration fromany source. Were clearances are
unusual ly small, placenent shall be under pressure with a grout punp.
Tenperature of the grout, and of surfaces receiving the grout, shall be

mai ntai ned at 18 to 30 degrees C wuntil after setting.

3.12. 1.2 Treat nent of Exposed Surfaces

For netal - oxidi zi ng nonshrink grout, exposed surfaces shall be cut back 25
mm and i medi ately covered with a parge coat of nortar consisting of 1
part portland cenent and 2-1/2 parts fine aggregate by weight, with
sufficient water to nmake a plastic mxture. The parge coat shall have a
snmooth finish. For other nortars or grouts, exposed surfaces shall have a
snoot h-dense finish and be left untreated. Curing shall conply with

par agr aph CURI NG AND PROTECTI ON

3.13 TESTI NG AND | NSPECTI ON FOR CONTRACTOR QUALI TY CONTROL

The Contractor shall performthe inspection and tests described bel ow and,
based upon the results of these inspections and tests, shall take the
action required and shall submt specified reports. \When, in the opinion
of the Contracting Oficer, the concreting operation is out of control
concrete placenent shall cease and the operation shall be corrected. The

| aboratory performng the tests shall be onsite and shall conformw th ASTM
C 1077. Materials may be subjected to check testing by the Governnent from
sanpl es obtained at the manufacturer, at transfer points, or at the project
site. The Governnent will inspect the |aboratory, equipnent, and test
procedures prior to start of concreting operations and during concreting
operation for conformance with ASTM C 1077

3.13.1 Grading and Corrective Action
3.13.1.1 Fi ne Aggregate

At | east once during each shift when the concrete plant is operating, there
shal | be one sieve anal ysis and fineness nodul us deternination in
accordance with ASTM C 136 and COE CRD-C 104 for the fine aggregate or for
each fine aggregate if it is batched in nore than one size or
classification. The location at which sanples are taken nmay be sel ected by
the Contractor as the nobst advantageous for control. However, the
Contractor is responsible for delivering fine aggregate to the mixer within
specification linmts. Wen the amount passing on any sieve is outside the
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specification limts, the fine aggregate shall be imedi ately resanpl ed and
retested. |If there is another failure on any sieve, the fact shal

i mediately reported to the Contracting Officer, concreting shall be
stopped, and i medi ate steps taken to correct the grading.

3.13.1.2 Coar se Aggregate

At | east once during each shift in which the concrete plant is operating,
there shall be a sieve analysis in accordance with ASTM C 136 for each size
of coarse aggregate. The |ocation at which sanples are taken nmay be
sel ected by the Contractor as the nost advantageous for production control
However, the Contractor shall be responsible for delivering the aggregate
to the mxer within specification limts. A test record of sanples of
aggregate taken at the sane | ocations shall show the results of the current
test as well as the average results of the five nost recent tests including
the current test. The Contractor may adopt limts for control coarser than
the specification limts for sanples taken other than as delivered to the
m xer to allow for degradation during handling. Wen the anpbunt passing
any sieve is outside the specification limts, the coarse aggregate shal
be i medi ately resanpled and retested. |f the second sanple fails on any
sieve, that fact shall be reported to the Contracting Oficer. Were two
consecutive averages of 5 tests are outside specification limts, the
operation shall be considered out of control and shall be reported to the
Contracting O ficer. Concreting shall be stopped and i medi ate steps shal
be taken to correct the grading.

3.13.2 Qual ity of Aggregates

Thirty days prior to the start of concrete placenent, the Contractor shal
performall tests for aggregate quality required by ASTM C 33. In
addition, after the start of concrete placenent, the Contractor shal
performtests for aggregate quality at |east every three nonths, and when
the source of aggregate or aggregate quality changes. Sanples tested after
the start of concrete placement shall be taken imediately prior to
entering the concrete m xer

3.13.3 Scal es, Batching and Recordi ng

The accuracy of the scales shall be checked by test weights prior to start
of concrete operations and at |east once every three nonths. Such tests
shall al so be nmade as directed whenever there are variations in properties
of the fresh concrete that could result frombatching errors. Once a week
the accuracy of each batching and recording device shall be checked during
a wei ghing operation by noting and recording the required weight, recorded
wei ght, and the actual weight batched. At the same tinme, the Contractor
shal | test and ensure that the devices for dispensing adm xtures are
operating properly and accurately. Wen either the wei ghing accuracy or
bat chi ng accuracy does not conply with specification requirenents, the

pl ant shall not be operated until necessary adjustnents or repairs have
been nade. Discrepancies in recording accuracies shall be corrected

i mredi atel y.

3.13.4 Bat ch- Pl ant Contro

The neasurenent of concrete nmaterials including cenentitious materials,
each size of aggregate, water, and adm xtures shall be continuously
controlled. The aggregate weights and anmount of added water shall be

adj usted as necessary to conpensate for free noisture in the aggregates.
The amount of air-entraining agent shall be adjusted to control air content
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within specified limts. A report shall be prepared indicating type and

source of cenent used, type and source of pozzolan or slag used, anount and

source of adnmi xtures used, aggregate source, the required aggregate and

wat er wei ghts per cubic neter, amount of water as free noisture in each

size of aggregate, and the batch aggregate and water weights per cubic neter
for each class of concrete batched during each day’'s plant operation

3.13.5 Concrete M xture

a. Air Content Testing. Air content tests shall be made when test
specinmens are fabricated. In addition, at least tw tests for air
content shall be nade on randonly sel ected batches of each
separate concrete m xture produced during each 8-hour period of
concrete production. Additional tests shall be nade when
excessive variation in workability is reported by the placing
foreman or Government inspector. Tests shall be made in
accordance with ASTM C 231 for nornal weight concrete and ASTM C
173 for lightweight concrete. Test results shall be plotted on
control charts which shall at all tinmes be readily available to
the Government and shall be submitted weekly. Copies of the
current control charts shall be kept in the field by testing crews
and results plotted as tests are nade. Wen a single test result
reaches either the upper or lower action limt, a second test
shal |l inmrediately be made. The results of the two tests shall be
averaged and this average used as the air content of the batch to
pl ot on both the air content and the control chart for range, and
for determ ning need for any renedial action. The result of each
test, or average as noted in the previous sentence, shall be
plotted on a separate control chart for each m xture on which an
"average line" is set at the mdpoint of the specified air content
range from paragraph Air Entrainnment. An upper warning limt and
a lower warning limt line shall be set 1.0 percentage point above
and bel ow the average line, respectively. An upper action [imt
and a lower action limt line shall be set 1.5 percentage points
above and bel ow the average |line, respectively. The range between
each two consecutive tests shall be plotted on a secondary control
chart for range where an upper warning limt is set at 2.0
percentage points and an upper action limt is set at 3.0
percentage points. Sanples for air content may be taken at the
m xer, however, the Contractor is responsible for delivering the
concrete to the placenent site at the stipulated air content. |If
the Contractor’s materials or transportation nethods cause air
content | oss between the mxer and the placenent, correlation
sanpl es shall be taken at the placenent site as required by the
Contracting Officer, and the air content at the mxer controlled
as directed.

b. Ar Content Corrective Action. Wenever points on the control
chart for percent air reach either warning limt, an adjustnent
shall inmrediately be made in the ampbunt of air-entraining
adnmi xture batched. As soon as practical after each adjustnment,
another test shall be made to verify the result of the adjustnent.

Whenever a point on the secondary control chart for range reaches
the warning limt, the adm xture dispenser shall be recalibrated
to ensure that it is operating accurately and with good
reproducibility. Wenever a point on either control chart reaches
an action limt line, the air content shall be considered out of
control and the concreting operation shall imediately be halted
until the air content is under control. Additional air content
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tests shall be made when concreting is restarted.

c. Slump Testing. |In addition to slunp tests which shall be nade
when test specinmens are fabricated, at |east four slunmp tests
shal | be nade on randonmly sel ected batches in accordance with ASTM
C 143 for each separate concrete nmixture produced during each
8-hour or |ess period of concrete production each day. Al so,
additional tests shall be made when excessive variation in
workability is reported by the placing foreman or Gover nnment
i nspector. Test results shall be plotted on control charts which
shall at all times be readily available to the Governnent and
shal |l be submtted weekly. Copies of the current control charts
shall be kept in the field by testing crews and results plotted as
tests are made. Wen a single slunp test reaches or goes beyond
either the upper or lower action limt, a second test shal
i medi ately be made. The results of the two tests shall be
averaged and this average used as the slunp of the batch to plot
on both the control charts for slump and the chart for range, and
for determ ning need for any renmedial action. Limts shall be set
on separate control charts for slunp for each type of m xture.

The upper warning limt shall be set at 12.5 nm bel ow t he nmaxi mum
al  owabl e sl unp specified in paragraph Slunp in PART 1 for each
type of concrete and an upper action I[imt line and | ower action
l[imt line shall be set at the maxi num and mi ni num al | owabl e

sl unps, respectively, as specified in the same paragraph. The
range between each consecutive slunp test for each type of mxture
shall be plotted on a single control chart for range on which an
upper action linmt is set at 50 mMm Sanpl es for slunp shall be
taken at the m xer. However, the Contractor is responsible for
delivering the concrete to the placenent site at the stipul ated
slunp. If the Contractor’s materials or transportation nethods
cause slunp | oss between the m xer and the placenent, correlation
sanpl es shall be taken at the placenment site as required by the
Contracting Oficer, and the slunmp at the nixer controlled as

di rect ed.

d. Slump Corrective Action. Wenever points on the control charts
for slunp reach the upper warning limt, an adjustnent shal
i medi ately be made in the batch weights of water and fine
aggregate. The adjustnents are to be nade so that the total water
content does not exceed that anount allowed by the maxi mumw c
rati o specified, based on aggregates which are in a saturated
surface dry condition. Wen a single slunp reaches the upper or
| ower action limt, no further concrete shall be delivered to the
placing site until proper adjustnments have been made. |mediately
after each adjustnent, another test shall be made to verify the
correctness of the adjustnment. Wenever two consecutive
i ndi vidual slunp tests, nmade during a period when there was no
adj ustment of batch wei ghts, produce a point on the control chart
for range at or above the upper action limt, the concreting
operation shall inmediately be halted, and the Contractor shal
take appropriate steps to bring the slunp under control
Addi tional slunp tests shall be nade as directed.

e. Tenperature. The tenperature of the concrete shall be neasured
when conpressive strength specinens are fabricated. Measurenent
shall be in accordance with ASTM C 1064. The tenperature shall be
reported along with the conpressive strength data.
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f. Strength Specinmens. At |east one set of test specinens shall be
made, for conpressive or flexural strength as appropriate, on each
different concrete m xture placed during the day for each 380
cubic neters or portion thereof of that concrete m xture placed
each day. Additional sets of test specinens shall be nmade, as
directed by the Contracting Oficer, when the m xture proportions
are changed or when | ow strengths have been detected. A truly
random (not haphazard) sanpling plan shall be devel oped by the
Contractor and approved by the Contracting Oficer prior to the
start of construction. The plan shall assure that sampling is
done in a conpletely random and unbi ased manner. A set of test
speci nens for concrete with a 28-day specified strength per
par agr aph Strength Requirenents in PART 1 shall consist of four
specinmens, two to be tested at 7 days and two at 28 days. A set
of test specinmens for concrete with a 90-day strength per the sane
par agr aph shall consist of six specinens, tw tested at 7 days,
two at 28 days, and two at 90 days. Test specinens shall be
nol ded and cured in accordance with ASTM C 31 and tested in
accordance with ASTM C 39 for test cylinders and ASTM C 78 for
test beans. Results of all strength tests shall be reported
i Mmediately to the Contracting Oficer. Quality control charts
shal | be kept for individual strength "tests", ("test" as defined
in paragraph Strength Requirements in PART 1) noving average of
last 3 "tests" for strength, and nmoving average for range for the
last 3 "tests" for each m xture. The charts shall be simlar to
those found in ACI 214. 3R

3.13.6 I nspection Before Placing

Foundations, construction joints, forns, and enbedded itens shall be

i nspected by the Contractor in sufficient time prior to each concrete
pl acenent in order to certify to the Contracting Oficer that they are
ready to receive concrete. The results of each inspection shall be
reported in writing.

3.13.7 Pl aci ng

The pl acing foreman shall supervise placing operations, shall determne
that the correct quality of concrete or grout is placed in each |ocation as
specified and as directed by the Contracting O ficer, and shall be
responsi bl e for measuring and recordi ng concrete tenperatures and anbi ent
tenperature hourly during placing operations, weather conditions, tine of
pl acenent, volune placed, and nmethod of placenent. The placing foreman
shal |l not pernit batching and placing to begin until it has been verified
that an adequate nunber of vibrators in working order and with conpetent
operators are available. Placing shall not be continued if any pile of
concrete is inadequately consolidated. |f any batch of concrete fails to
neet the tenperature requirenents, immedi ate steps shall be taken to

i mprove tenperature controls.

3.13.8 Vi brators

The frequency and anplitude of each vibrator shall be determined in
accordance with COE CRD-C 521 prior to initial use and at |east once a
nont h when concrete is being placed. Additional tests shall be nmade as
directed when a vibrator does not appear to be adequately consolidating the
concrete. The frequency shall be deternmined while the vibrator is
operating in concrete with the tachometer being held against the upper end
of the vibrator head while al nost subnmerged and just before the vibrator is
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wi thdrawn fromthe concrete. The anplitude shall be deternmined with the
head vibrating in air. Two neasurenents shall be taken, one near the tip
and anot her near the upper end of the vibrator head, and these results
averaged. The nmake, nodel, type, and size of the vibrator and frequency
and anplitude results shall be reported in witing. Any vibrator not
nmeeting the requirenents of paragraph Consolidation, shall be imediately
renoved from service and repaired or replaced

3.13.9 Curing Inspection

a. Mist Curing Inspections. At |east once each shift, and not |ess
than twi ce per day on both work and non-work days, an inspection
shal |l be nade of all areas subject to mpist curing. The surface
moi sture condition shall be noted and recorded.

b. Mdist Curing Corrective Action. Wen a daily inspection report
lists an area of inadequate curing, imrediate corrective action
shal |l be taken, and the required curing period for those areas
shal | be extended by 1 day.

c. Menbrane Curing Inspection. No curing conpound shall be applied
until the Contractor has verified that the conpound is properly
m xed and ready for spraying. At the end of each operation, the
Contractor shall estimate the quantity of conpound used by
measur enent of the container and the area of concrete surface
covered, shall conpute the rate of coverage in square neters per
Liter, and shall note whether or not coverage is uniform

d. Menbrane Curing Corrective Action. Wen the coverage rate of the
curing conpound is |ess than that specified or when the coverage
is not uniform the entire surface shall be sprayed again

e. Sheet Curing Inspection. At |east once each shift and once per
day on non-work days, an inspection shall be nade of all areas
bei ng cured using inmpervious sheets. The condition of the
covering and the tightness of the |laps and tapes shall be noted
and recorded.

f. Sheet Curing Corrective Action. Wen a daily inspection report
lists any tears, holes, or laps or joints that are not conpletely
closed, the tears and hol es shall pronptly be repaired or the
sheets replaced, the joints closed, and the required curing period
for those areas shall be extended by 1 day.

3.13.10 Col d- Weat her Protection
At | east once each shift and once per day on non-work days, an inspection
shal |l be nade of all areas subject to col d-weather protection. Any
deficiencies shall be noted, corrected, and reported.
3.13. 11 M xer Uniformty
a. Stationary Mxers. Prior to the start of concrete placing and
once every 6 nonths when concrete is being placed, or once for
every 60,000 cubic neters of concrete placed, whichever results
in the shortest tine interval, uniformty of concrete m xing shal
be determined in accordance with ASTM C 94.

b. Truck Mxers. Prior to the start of concrete placing and at | east
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once every 6 nonths when concrete is being placed, uniformty of
concrete mxing shall be determned in accordance with ASTM C 94.
The truck m xers shall be selected randomy for testing. Wen
satisfactory performance is found in one truck mxer, the
performance of nixers of substantially the sanme design and
condition of the blades may be regarded as satisfactory.

c. Mxer Uniformty Corrective Action. Wen a nmixer fails to neet
m xer uniformty requirenents, either the nmixing time shall be
i ncreased, batching sequence changed, batch size reduced, or
adj ustnments shall be nmade to the mixer until conpliance is
achi eved.

3.13.12 Reports

Al'l results of tests or inspections conducted shall be reported infornmally
as they are conpleted and in witing daily. A weekly report shall be
prepared for the updating of control charts covering the entire period from
the start of the construction season through the current week. During

peri ods of col d-weather protection, reports of pertinent tenperatures shal
be made daily. These requirenments do not relieve the Contractor of the
obligation to report certain failures inmediately as required in preceding
paragraphs. Such reports of failures and the action taken shall be
confirmed in witing in the routine reports. The Contracting Oficer has
the right to examne all contractor quality control records.

-- End of Section --
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SECTI ON 04200

SLUVP BLOCK MASONRY

PART 1  GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.
ACI | NTERNATI ONAL ( ACl)
ACl SP-66 (1994) ACI Detailing Manual

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 82 (1995a) Steel Wre, Plain, for Concrete
Rei nf or cenent

ASTM A 153 (1996) Zinc Coating (Hot-Dip) on Iron and
St eel Hardware

ASTM A 615/ A 615M (1996a) Deformed and Plain Billet-Steel
Bars for Concrete Reinforcenent

ASTM C 90 (1996a) Loadbearing Concrete Masonry Units

ASTM C 91 (1996) Masonry Cenent

ASTM C 270 (1997) Mortar for Unit Masonry

ASTM C 476 (1995) G out for Masonry

ASTM C 494 (1992) Chemical Admixtures for Concrete

ASTM C 641 (1982; R 1991) Staining Materials in

Li ght wei ght Concrete Aggregates
ASTM C 780 (1996) Preconstruction and Construction
Eval uation of Mortars for Plain and
Rei nforced Unit Masonry
ASTM C 1019 (1989a; R 1993) Sanpling and Testing G out
1.2 SUBM TTALS
CGovernment approval is required for submttals with a "GA" designation;
submittals having an "FI O' designation are for information only. The
following shall be submtted in accordance with Section 01330 SUBM TTAL
PRCCEDURES:

SD-01 Data
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Concrete Slunp Bl ock; GA
Manuf acturer’s descriptive data.
SD- 04 Dr awi ngs
Masonry Work; GA.

Drawi ngs including plans, elevations, and details of wall reinforcenent;

details of reinforcing bars at corners and wall intersections; offsets;
tops, bottons, and ends of walls; control and expansion joints; and wall
openings. Bar splice locations shall be shown. |If the Contractor opts to

furni sh i nch-pound CMJ products, drawi ngs showi ng el evation of walls
exposed to view and indicating the location of all cut CMJ products shall
be submitted for approval. Bent bars shall be identified on a bending

di agram and shall be referenced and | ocated on the draw ngs. Wall

di mensi ons, bar cl earances, and wall openings greater than one nmasonry unit

in area shall be shown. No approval will be given to the shop draw ngs
until the Contractor certifies that all openings, including those for
mechani cal and el ectrical service, are showmn. |[If, during construction,

addi ti onal masonry openings are required, the approved shop draw ngs shall

be resubnmitted with the additional openings shown along with the proposed

changes. Location of these additional openings shall be clearly

hi ghlighted. The m ninmum scale for wall elevations shall be 1 to 50.

Rei nf orcenment bending details shall conformto the requirements of ACl SP-66.
SD-08 Statenents

Col d Weat her Installation; GA

Col d weat her construction procedures.
SD-09 Reports

Field Testing of Mdrtar; GA. Field Testing of Gout; GA Msonry Cenent;
GA

Test reports from an approved independent |aboratory. Test reports on a
previously tested naterial shall be certified as the sane as that proposed
for use in this project.
Speci al | nspection; GA.
Copi es of masonry inspector reports.
SD-13 Certificates

Concrete Slunp Block; FIO  Anchors, Ties, and Bar Positioners; FIOQO
Expansi on-Joint Materials; FIO Joint Reinforcenent; FIO  Masonry Cenent;
FIO. Mrtar Coloring; FIO Insulation; FIO Precast Concrete Itens; FIO

Mortar Admi xtures; FIO Gout Admixtures; FIO dass Block Units and
Accessories; FIO Ceramic dazed Structural Cay Facing Units; FIO

Certificates of conmpliance stating that the materials neet the specified
requirenents.

SD- 14 Sanpl es
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Concrete Slunp Block Masonry Units (CMJ); GA

Col or samples of three stretcher units and one unit for each type of
speci al shape. Units shall show the full range of color and texture.

Anchors, Ties, and Bar Positioners; GA
Two of each type used.

Expansi on-Joi nt Material; GA

One pi ece of each type used.

1.3 SAMPLE MASONRY PANELS

After material sanples are approved and prior to starting nmasonry work,
sanmpl e masonry panel s shall be constructed for each type and col or of
masonry required. At least 48 hours prior to constructing the sanpl e pane
or panels, the Contractor shall submit witten notification to the
Contracting Oficer’'s Representative. Sanple panels shall not be built in,
or as part of the structure, but shall be | ocated where directed.

1.3.1 Confi guration

Panel s shall be L-shaped or otherwi se configured to represent all of the
wal | el enents. Panels shall be of the size necessary to denonstrate the
acceptabl e |l evel of workmanship for each type of masonry represented on the
project. The mininumsize of a straight panel or a leg of an L-shaped
panel shall be 2.5 m by 1.8 m

1.3.2 Conposition

Panel s shall show full color range, texture, and bond pattern of the
masonry work. The Contractor’s nmethod for nmortar joint tooling; grouting
of reinforced vertical cores, collar joints, bond beanms, and lintels;

posi tioning, securing, and |l apping of reinforcing steel; positioning and

| appi ng of joint reinforcenent (including prefabricated corners); and

cl eani ng of nasonry work shall be denpbnstrated during the construction of
the panels. Installation or application procedures for anchors, wall ties,
CWMJ control joints, shall be shown in the sample panels. The panels shal
contain a masonry bonded corner that includes a bond beam corner. Panels
shall show installation of electrical boxes and conduit. Panels that
represent reinforced nmasonry shall contain a 600 nm by 600 mm openi ng

pl aced at | east 600 nm above the panel base and 600 mm away fromall free
edges, corners, and control joints. Required reinforcing shall be provided
around this opening as well as at wall corners and control joints.

1.3.3 Constructi on Met hod

Contractor shall denmpnstrate and receive approval on the grout nethod;
support of the reinforcing bars; and grout cells, bond beans, lintels, and
collar joints using the requirenents specified herein. Decorative exterior
danppr oof coating shall be applied to the sanple panels. Panels shall be
built on a properly designed concrete foundation

1.3.4 Usage

The conpl eted panels shall be used as the standard of workmanship for the
type of nasonry represented. Masonry work shall not conmence until the

SECTI ON 04200 Page 5



CONTROL TONER, LUKE AFB, AZ
DACA09- 99- B- 0014 THI' S SECTI ON MODI FI ED BY AMENDVENT 0001

sanpl e panel for that type of nasonry construction has been conpl eted and
approved. Panels shall be protected fromthe weat her and construction
operations until the masonry work has been conpl eted and approved. After
conpl etion of the work, the sanple panels, including all foundation
concrete, shall becone the property of the Contractor and shall be renobved
fromthe construction site.

1.4 DELI VERY, HANDLI NG, AND STORAGE

Materials shall be delivered, handled, stored, and protected to avoid
chi ppi ng, breakage, and contact with soil or contaminating nateri al

1.4.1 Masonry Units

Concrete slunp bl ock masonry units shall be covered or protected from
i ncl enent weat her and shall conformto the noisture content as specified in
ASTM C 90 when delivered to the jobsite.

1.4.2 Rei nforcenent, Anchors, and Ties

Steel reinforcing bars, coated anchors, ties, and joint reinforcenment shal
be stored above the ground. Steel reinforcing bars and uncoated ties shal
be free of |l oose mll scale and rust.

1.4.3 Cenentitious Materials, Sand and Aggregates

Cenentitious and ot her packaged materials shall be delivered in unopened
containers, plainly marked and | abel ed with manufacturers’ nanmes and
brands. Cenentitious material shall be stored in dry, weathertight

encl osures or be conpletely covered. Cenment shall be handled in a nmanner
that will prevent the inclusion of foreign materials and danage by water or
danpness. Sand and aggregates shall be stored in a manner to prevent
cont ami nati on or segregation.

1.5 SPECI AL | NSPECTI ON

A qualified masonry inspector approved by the Contracting O ficer shal
performinspection of the nasonry work. M nimum qualifications for the
masonry inspector shall be 5 years of reinforced nmasonry inspection

experi ence or acceptance by a State, municipality, or other governmental
body having a program of exam ning and certifying inspectors for reinforced
masonry construction. The nmasonry inspector shall be present during
preparation of masonry prisns, sanpling and placing of masonry units,

pl acenent of reinforcenment (including placement of dowels in footings and
foundation walls), inspection of grout space, imediately prior to closing
of cleanouts, and during grouting operations. The nasonry inspector shal
assure Contractor conpliance with the draw ngs and specifications. The
masonry inspector shall keep a conplete record of all inspections and shal
submit daily witten reports to the Quality Control Supervisory
Representative reporting the quality of masonry construction

PART 2 PRODUCTS
2.1  GENERAL REQUI REMENTS
The source of materials which will affect the appearance of the finished

wor k shall not be changed after the work has started except with
Contracting Oficer’s approval.
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2.2 CONCRETE SLUMP BLOCK MASONRY UNITS

Hol I ow and solid slunp bl ock concrete masonry units shall conformto ASTM C
90, Type | with not less than 11.7 MPa conpressive strength at 28 days
average of three units. Cenent shall have a | ow al kali content and be of
one brand.

2.2.1 Aggr egat es

Li ght wei ght aggregates and bl ends of |ightweight and heavi er aggregates in
proportions used in producing the units, shall conply with the follow ng
requi renents when tested for stain-producing iron conpounds in accordance
with ASTM C 641: Dby visual classification nmethod, the iron stain deposited
on the filter paper shall not exceed the "light stain" classification.

2.2.2 Ki nds and Shapes

Units shall be 295.3 nmmdeep by 3.625 mm high by 396.9 mmlong in size, of
slunp bl ock appearance, and as indicated. Units used in exposed masonry
surfaces in any one building shall have a uniformfine to nediumtexture
and a uni form col or.

2.3 MORTAR

Mortar shall be Type S N-in accordance with the prepertion—property
speci ficati on of ASTM C 270—except—Fype-S—cenent-H-nenprtar—proportions—
shall—be -1 part cenent, 1/ 2 partline-and 4-1/2 parts-aggregate;—Type N-

; when masonry cenment ASTM C 91 is used the maxi mum air
content shall be limted to 12 percent and performance equal to cenent-line
nortar shall be verified. M ninmum conpressive strength of notar shall not
be less than 12.4 MPa at 28 days. Verification of masenry—ecemrent—nortar
performance shall be based on ASTM C 780—and-ASTM-C-1072. Cenent shal

have a | ow al kali content and be of one brand. Aggregates shall be from
one source.

2.3.1 Adm xt ures

In cold weat her, a non-chloride based accel erating adni xture may be used
subj ect to approval. Accelerating adm xture shall be non-corrosive, shal
contain less than 0.2 percent chlorides, and shall conformto ASTM C 494,
Type C.

2.4 GROUT

Grout shall conformto ASTM C 476. M ni mum conpressive strength of grout
shall not be less than 13.7 MPa at 28 days. Cenent used in grout shall have
a lowalkali content. Gout slunp shall be between 200 and 250 nm Grout
shal | be used subject to the limtations of Table Ill. Proportions shal

not be changed and materials with different physical or chem ca
characteristics shall not be used in grout for the work unless additiona
evidence is furnished that the grout neets the specified requirenents.

2.4.1 Adm xt ures

In cold weat her, a non-chloride based accel erating adni xture may be used
subj ect to approval. Accelerating adm xture shall be non-corrosive, shal
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contain less than 0.2 percent chlorides, and shall conformto ASTM C 494,
Type C.

2.4.2 Gout Barriers

Grout barriers for vertical cores shall consist of fine nesh wre,
fiberglass, or expanded netal .

2.5 ANCHCORS, TIES, AND BAR POSI TI ONERS

Anchors and ties shall be fabricated wi thout drips or crinps and shall be
zinc-coated in accordance with ASTM A 153, Cass B-2. Steel wire used for
anchors and ties shall be fabricated fromsteel wire conform ng to ASTM A 82.
Anchors and ties shall be sized to provide a nminimumof 16 nmm nortar

cover fromeither face.

2.5.1 Wre Mesh Ties

Wre nesh for tying 100 nm thick concrete masonry unit partitions to other
i ntersecting nasonry partitions shall be 13 nm nesh of mninum 16 gauge
steel wire. Mninmumlengths shall be not [ess than 300 mMm

2.6 RElI NFORCI NG STEEL BARS AND RODS

Rei nforcing steel bars and rods shall conformto ASTM A 615/ A 615M G ade
60.

2.7 EXPANSI ON- JO NT MATERI ALS

Backer rod and seal ant shall be adequate to accommopdate joi nt conpression
equal to 50 percent of the width of the joint. The backer rod shall be
conpressi bl e rod stock of polyethylene foam pol yurethane foam butyl
rubber foam or other flexible, nonabsorptive material as reconmended by
the seal ant manufacturer. Seal ant shall conformto Section 07900 JO NT
SEALI NG

PART 3 EXECUTI ON
3.1 ENVI RONVENTAL REQUI REMENTS
3.1.1 Hot Weat her Install ation

The foll owi ng precautions shall be taken if masonry is erected when the
anbient air tenperature is nore than 37 degrees C in the shade and the
relative humidity is |less than 50 percent. Al nasonry materials shall be
shaded fromdirect sunlight; nortar beds shall be spread no nore than 1.2 m
ahead of masonry; masonry units shall be set within one mnute of
spreading nortar; and after erection, masonry shall be protected from
direct exposure to wind and sun for 48 hours.

3.1.2 Col d Weat her Installation
Bef ore erecting masonry when anbi ent tenperature or nean daily air
temperature falls below 4 degrees C, a witten statenent of proposed cold
weat her construction procedures shall be submitted for approval. The
foll owi ng precautions shall be taken during all cold weather erection.

3.1.2.1 Preparation
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Ice or snow formed on the masonry bed shall be thawed by the application of
heat. Heat shall be applied carefully until the top surface of the nasonry
is dry to the touch. Sections of masonry deemed frozen and danaged shal

be renobved before continuing construction of those sections.

a. Air Tenperature 4 to O degrees C. Sand or m xing water shall be
heated to produce nortar tenperatures between 4 degrees C and 49
degrees C.

b. Air Tenperature O to minus 4 degrees C. Sand and ni xi ng water shal
be heated to produce nortar tenperatures between 4 degrees C and 49
degrees C. Tenperature of nortar on boards shall be nmintained
above freezing.

c. Air Tenperature minus 4 to minus 7 degrees C. Sand and m xi ng
wat er shall be heated to provide nortar tenperatures between 4
degrees C and 49 degrees C. Tenperature of nortar on boards shal
be nmi ntai ned above freezing. Sources of heat shall be used on
both sides of walls under construction. Wndbreaks shall be
enpl oyed when wind is in excess of 24 knf hour

d. Air Temperature ninus 7 degrees C and below. Sand and mi xi ng
wat er shall be heated to provide nortar tenperatures between 4
degrees C and 49 degrees C. Encl osure and auxiliary heat shall be
provided to maintain air tenperature above 0 degrees C.
Tenperature of units when laid shall not be less than mnus 7
degrees C.

3.1.2.2 Conpl eted Masonry and Masonry Not Being Worked On

a. Mean daily air tenperature 4 degrees Cto 0O degrees C Masonry
shal|l be protected fromrain or snow for 24 hours by covering wth
weat her -resi stive nenbrane.

b. Mean daily air tenperature O degrees C to minus 4 degrees C
Masonry shall be conpletely covered with weather-resistant nmenbrane
for 24 hours.

c. Mean Daily Air Tenperature minus 4 degrees Cto mnus 7 degrees C
Masonry shall be conpletely covered with insulating bl ankets or
equal ly protected for 24 hours.

d. Mean Daily Tenperature minus 7 degrees C and Bel ow. Masonry
tenperature shall be maintained above 0 degrees C for 24 hours by
encl osure and suppl enentary heat, by electric heating bl ankets,
infrared heat |anps, or other approved nethods.

3.2 LAYl NG MASONRY UNI TS

Masonry units shall be laid in running bond pattern. Each unit shall be
adjusted to its final position while nortar is still soft and plastic.
Units that have been disturbed after the nortar has stiffened shall be
renoved, cleaned, and relaid with fresh nortar. Air spaces, cavities,
chases, expansion joints, and spaces to be grouted shall be kept free from
nortar and other debris. Units used in exposed masonry surfaces shall be
sel ected fromthose having the | east anount of chi pped edges or other

i mperfections detracting fromthe appearance of the finished work.

Vertical joints shall be kept plunb. Units being laid and surfaces to
receive units shall be free of water filmand frost. Units shall be shoved
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into place so that the vertical joints are tight. Vertical joints of the
vertical face shells of concrete masonry units, except where indicated at
control, expansion, and isolation joints, shall be conmpletely filled with
nortar. NMortar will be permitted to protrude up to 13 mm into the space
or cells to be grouted. Means shall be provided to prevent nortar from
dropping into the space bel ow

3.2.1 Surface Preparation

Surfaces upon which masonry is placed shall be cleaned of |aitance, dust,
dirt, oil, organic nmatter, or other foreign materials and shall be slightly
roughened to provide a surface texture with a depth of at |east 3 mm

Sandbl asting shall be used, if necessary, to renpve |laitance from pores and
to expose the aggregate.

3.2.2 Forns and Shores

Fornms and shores shall be sufficiently rigid to prevent deflections which
may result in cracking or other danage to supported nasonry and
sufficiently tight to prevent |eakage of nortar and grout. Supporting
forms and shores shall not be renpved in | ess than 10 days.

3.2.3 Concrete Masonry Units

Units in starting courses on footings, solid foundation walls, and where
cells are to be filled with grout shall be full bedded in nmortar under both
face shells and webs. Head joints shall be filled solidly with nortar for
a distance in fromthe face of the unit not |ess than the thickness of the
face shell. Mechanical yard walls shall be grouted solid.

3.2.4 Tol erances
Masonry shall be laid plumb, true to line, with courses level. Bond
pattern shall be kept plunb throughout. Corners shall be square unless
noted ot herwi se. Masonry shall be laid within the follow ng tol erances
(plus or mnus unless otherw se noted):
TABLE | |
TOLERANCES

Variation fromthe plunb in the |ines
and surfaces of columms, walls and ari ses

I n adjacent nmasonry units 3 nm
In 3 m 6 mMm
In 6 m 10 mm
In 12 mor nore 13 mm

Variations fromthe plunb for external corners,
expansi on joints, and other conspicuous lines

In 6 m 6
In 12 mor nore 13

33

Variations fromthe |l evel for exposed lintels,
sills, parapets, horizontal grooves, and other
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TCOLERANCES
conspi cuous |ines

In 6 m 6
In 12 mor nore 13

33

Variation fromlevel for bed joints and top
surfaces of bearing walls

In 3 m 6 mMm
In 12 mor nore 13 mm
Vari ations fromhorizontal |ines

In 3 m 6 mMm
In 6 m 10 mMm
In 12 mor nore 13 mm

Variations in cross sectional dinensions of
colums and in thickness of walls

M nus 6 mMm
Pl us 13 mm
3.2.5 Cutting and Fitting

Full units of the proper size shall be used wherever possible, in lieu of
cut units. Cutting and fitting, including that required to accomodate the
wor k of others, shall be done by masonry nechani cs using power masonry
saws. Concrete slunp bl ock masonry units shall be dry cut. Cut edges
shal |l be clean, true and sharp. Qpenings in the masonry shall be nade
carefully so that wall plates, cover plates or escutcheons required by the
installation will conpletely conceal the openings and will have bottomns
parallel with the masonry bed joints.

3.2.6 Joi nting

Joints shall be tooled when the nortar is thunbprint hard. Horizonta
joints shall be tooled last. Joints shall be brushed to renove all | oose
and excess nortar. Mrtar joints shall be finished as follows:

3.2.6.1 Fl ush Joints

Joints in conceal ed masonry surfaces shall be flush cut. Flush cut joints
shal |l be nade by cutting off the nortar flush with the face of the wall
Joints in unparged masonry wal |l s bel ow grade shall be pointed tight.

3.2.6.2 Tool ed Joints

Joints in exposed masonry surfaces shall be tooled slightly concave .
Joints shall be tooled with a jointer slightly larger than the joint width
so that conplete contact is nmade along the edges of the unit. Tooling
shall be performed so that the nortar is conpressed and the joint surface
is sealed. Jointer of sufficient length shall be used to obtain a straight

SECTI ON 04200 Page 11



CONTROL TONER, LUKE AFB, AZ
DACA09- 99- B- 0014 THI' S SECTI ON MODI FI ED BY AMENDVENT 0001

and true nortar joint.
3.2.6.3 Door and W ndow Franme Joints

On the exposed interior side of exterior frames, joints between franes and
abutting masonry walls shall be raked to a depth of 10 mm On the
exterior side of exterior franmes, joints between frames and abutting
masonry walls shall be raked to a depth of 10 mMm

3.2.7 Joint Wdths
Joint widths shall be as foll ows:
3.2.7.1 Concrete Slunp Bl ock Masonry Units

Concrete slump bl ock masonry units shall have 10 nmjoints, except for
prefaced concrete nmasonry units.

3.2.8 Enbedded Itens

Spaces around built-in items shall be filled with nortar. Openings around
flush-mount electrical outlet boxes in wet |ocations shall be pointed with
nortar. Anchors, ties, wall plugs, accessories, flashing, pipe sleeves and
other itens required to be built-in shall be enbedded as the masonry work
progresses. Anchors, ties and joint reinforcement shall be fully enbedded
in the nortar.

3.2.9 Unfi ni shed Work

Unfi ni shed work shall be stepped back for joining with new work. Toothing
may be resorted to only when specifically approved. Loose nortar shall be
renoved and the exposed joints shall be thoroughly cleaned before |aying
new wor K.

3.2.10 Masonry Wall Intersections

Each course shall be nmasonry bonded at corners and el sewhere as shown.
Masonry walls shall be anchored or tied together at corners and
i ntersections with bond beam rei nforcenent

3.3 MORTAR

Mortar shall be mxed in a nechanically operated nortar mxer for at |east
3 mnutes, but not nmore than 5 m nutes. Measurenent of ingredients for
nortar shall be by volune. |Ingredients not in containers, such as sand,
shal | be accurately nmeasured by the use of neasuring boxes. Water shall be
mxed with the dry ingredients in sufficient amount to provide a workable
m xture which will adhere to the vertical surfaces of masonry units.

Mortar that has stiffened because of |oss of water through evaporation
shal | be retenpered by adding water to restore the proper consistency and
workability. Mortar that has reached its initial set or that has not been
used within 2-1/2 hours after mixing shall be discarded.

3.4 REI NFORCI NG STEEL
Rei nforcenment shall be cl eaned of |oose, flaky rust, scale, grease, nortar,
grout, or other coating which m ght destroy or reduce its bond prior to

pl acing grout. Bars w th kinks or bends not shown on the draw ngs shal
not be used. Reinforcenent shall be placed prior to grouting. Unless
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ot herwi se indicated, vertical wall reinforcenent shall extend to within 50
mm of tops of walls.

3.4.1 Posi tioni ng Bars

Vertical bars shall be accurately placed within the cells at the positions
i ndicated on the drawings. A mninumclearance of 13 mmshall be

mai nt ai ned between the bars and nmasonry units. M ninum cl earance between
paral |l el bars shall be one diameter of the reinforcenent. Vertica
reinforcing may be held in place using bar positioners |ocated near the
ends of each bar and at intermediate intervals of not nore than 192

di aneters of the reinforcenment. Colum and pilaster ties shall be wired in
position around the vertical steel. Ties shall be in contact with the
vertical reinforcenent and shall not be placed in horizontal bed joints.

3.4.2 Splices

Bars shall be | apped a m ni num of 48 dianeters of the reinforcenent.
Wel ded or mechani cal connections shall devel op at | east 125 percent of the
specified yield strength of the reinforcenent.

3.5 JO NT REI NFORCEMENT

Joint reinforcement shall be installed at 400 nm on center or as

i ndi cated. Reinforcenent shall be | apped not |ess than 150 nm

Pref abricated sections shall be installed at corners and wal
intersections. The longitudinal wires of joint reinforcement shall be
pl aced to provide not less than 16 mm cover to either face of the unit.

3.6 PLACI NG GROUT

Cells containing reinforcing bars shall be filled with grout. Hollow slunp
bl ock masonry units shall be filled solid with grout. G out not in place
within 1-1/2 hours after water is first added to the batch shall be

di scarded. Hei ght of each grout pour shall not exceed 1.5 m Sufficient
time shall be allowed between grout lifts to preclude displacenment or
cracki ng of face shells of masonry units. |[|f blowouts, flowouts,

m sal i gnment, or cracking of face shells should occur during construction
the wall shall be torn down and rebuilt.

3.6.1 Vertical Gout Barriers for Fully Gouted Walls

Grout barriers shall be provided not nore than 10 m apart, or as required
tolimt the horizontal flow of grout for each pour

3.6.2 Hori zontal Grout Barriers

Grout barriers shall be enbedded in nortar below cells of hollow units
receiving grout.

3.6.3 Grouting Equi pnent

3.6.3.1 G out Punps
Punpi ng t hrough al um numtubes will not be permitted. Punps shall be
operated to produce a continuous stream of grout w thout air pockets,
segregation, or contamination. Upon conpletion of each day’s punping,

waste materials and debris shall be removed fromthe equipnment, and
di sposed of outside the masonry.
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3.6.3.2 Vi brators

Internal vibrators shall maintain a speed of not |ess than 5,000 inpul ses
per mnute when submerged in the grout. At |east one spare vibrator shal
be maintained at the site at all times. Vibrators shall be applied at
uniformy spaced points not further apart than the visible effectiveness of
the machine. Duration of vibration shall be Iimted to tine necessary to
produce satisfactory consolidation w thout causing segregation

3.6.4 Grout Pl acenent

Masonry shall be laid to the top of a pour before placing grout. G out
shall not be placed until nmortar joints have set for at |east 3 days during
hot weather and 5 days during cold danmp weather. Grout shall be placed
using a hand bucket, concrete hopper, or grout punp to conpletely fill the
grout spaces w thout segregation of the aggregates. Vibrators shall not
be inserted into |lower pours that are in a sem-solidified state. The

hei ght of grout pours and type of grout used shall be limted by the

di nensi ons of grout spaces as indicated in Table Il1l. Lowlift grout

nmet hods shall be used on pours up to and including 1.5 m in height.

H gh-1ift grout nethods shall not be used.

3.6.4.1 Low Lift Method

Grout shall be placed at a rate that will not cause displacenment of the
masonry due to hydrostatic pressure of the grout. Mrtar protruding nore
than 13 mm into the grout space shall be renpved before beginning the
grouting operation. Gout pours 300 mm or less in height shall be
consol i dated by nechanical vibration or by puddling. G out pours over 300
mm in height shall be consolidated by nechanical vibration and
reconsol i dated by nechanical vibration after initial water |oss and
settlenent has occurred. Vibrators shall not be inserted into | ower pours
that are in a sem -solidified state. Lowlift grout shall be used subject
tothe limtations of Table II1.

3.7 BOND BEANS

Bond beans shall be filled with grout and reinforced as indicated two #19
at 1200 mm on centers and at slab level, typical. Gout barriers shall be
i nstall ed under bond beamunits to retain the grout as required.

Rei nf orcenment shal |l be continuous, including around corners, except through
control joints or expansion joints, unless otherw se indicated on the

drawi ngs. Where splices are required for continuity, reinforcenent shal

be | apped 48 bar dianeters. A mininmmclearance of 13 mmshall be

mai nt ai ned between reinforcenent and interior faces of units.

3.8 LI NTELS

3.8.1 Masonry Lintels

Masonry lintels shall be constructed with lintel units filled solid with
grout in all courses and reinforced with a mnimumof two No. 19 bars in
the bottom course unl ess otherw se indicated on the drawings. Linte

rei nforcement shall extend beyond each side of nasonry opening 40 bar

di aneters or 600 mm whichever is greater. Reinforcing bars shall be
supported in place prior to grouting and shall be located 15 nm above the
bottominside surface of the lintel unit. The maxi num openi ng size shall be
| ess than 183 nm by 3050 mm
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3.9 CONTROL JA NTS

Control joints shall be provided and shall be constructed by using nortar
to fill the head joint . The vertical nortar joint at control joint

| ocations shall be continuous, including through all bond beans. This
shal | be acconplished by utilizing half blocks in alternating courses on
each side of the joint. The control joint key shall be interrupted in
courses contai ning continuous bond beamsteel. In single wthe exterior
masonry walls, the exterior control joints shall be raked to a depth of 20
nm  backer rod and seal ant shall be installed in accordance with Section
07900 JO NT SEALI NG  Conceal ed control joints shall be flush cut.

3.10 PRECAST CONCRETE Precast—Concrete

Precast concrete units shall be as shown on the drawi ngs. Precast shall be
set in a full bed of nortar with faces plunb and true.

3.11 PO NTI NG AND CLEANI NG

After nmortar joints have attained their initial set, but prior to
hardeni ng, nmortar and grout daubs or splashings shall be conpletely renoved
frommsonry-unit surfaces that will be exposed or painted. Before

conpl etion of the work, defects in joints of masonry to be exposed or

pai nted shall be raked out as necessary, filled with nortar, and tooled to
match existing joints. Imediately after grout work is conpleted, scum and
stai ns which have percol ated through the masonry work shall be renoved
using a high pressure streamof water and a stiff bristled brush. Msonry
surfaces shall not be cleaned, other than renoving excess surface nortar,
until nortar in joints has hardened. Masonry surfaces shall be left clean
free of nortar daubs, dirt, stain, and discoloration, including scumfrom
cl eaning operations, and with tight nortar joints throughout. Metal tools
and metal brushes shall not be used for cleaning.

3.11.1 Concrete Slunp Bl ock Masonry Unit Surfaces

Exposed concrete masonry slunp bl ock unit surfaces shall be dry-brushed at
the end of each day’'s work and after any required pointing, using
stiff-fiber bristled brushes.

3.12 PROTECTI ON

Facing materials shall be protected against staining. Top of walls shal
be covered with nonstaining waterproof covering or nmenbrane when work is
not in progress. Covering of the top of the unfinished walls shal
continue until the wall is waterproofed with a conplete precast unit.
Covering shall extend a m ni mumof 600 nm down on each side of the wal
and shall be held securely in place. Before starting or resumng, top
surface of masonry in place shall be cleaned of |oose nortar and foreign
mat eri al

3.13 TEST REPORTS

3.13.1 Field Testing of Mrtar
At | east three specinmens of nortar shall be taken each day. A layer of
nortar 13 to 16 mm thick shall be spread on the nmasonry units and all owed

to stand for one minute. The specinmens shall then be prepared and tested
for conpressive strength in accordance with ASTM C 780.
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3.13.2 Field Testing of Gout

Field sanpling and testing of grout shall be in accordance with the
appl i cabl e provi sions of ASTM C 1019. A nini mum of three speci mens of
grout per day shall be sanpled and tested. Each specinen shall have a
mnimmulti mate conpressive strength of 13.8 MPa at 28 days.

-- End of Section --
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SECTI ON 06410

CUSTOM CASEVCRK

PART 1  GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.
AMERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI)
AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ARCHI TECTURAL WOODWORK | NSTI TUTE ( AW )
AW - 02 (1998) Architectural Wodwork Quality
St andards, Cui de Specifications, and
Quality Certification Program Seventh
Edition, Version 1.1
BU LDERS HARDWARE MANUFACTURERS ASSCCI ATI ON ( BHVA)
BHVA Al156. 9 (1988) Cabi net Hardware
HARDWOOD PLYWOOD MANUFACTURERS ASSOCI ATI ON ( HPMA)

HPVA HP- 1 (1992) Interim Voluntary Standard for
Har dwood and Decorative Pl ywood

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATl ON ( NEMR)
NEVA LD 3 (1991) High-Pressure Decorative Lami nates
1.2 SUBM TTALS
CGovernment approval is required for submttals with a "GA" designation;
submittals having an "FI O designation are for information only. The
following shall be submitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:
SD-01 Data
Cust om Casework; FIO .
Manuf acturer’s catal og data, including standard col or charts.
SD- 04 Dr awi ngs
Cust om Casework; FIO .

Drawi ngs shall show each type of casework, counters, cabinets, and related
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itenms, and shall clearly indicate the conplete | ayout of the cabinets and
accessories, and pertinent details of construction, fabrication and
attachment s.

SD-06 Instructions
Cust om Casework; FIO .

Manuf acturer’s instructions shall include assenbling, installation,
finishing, and maintenance instructions.

SD- 14 Sanpl es
Cust om Casewor k; GA .

Pl astic Lam nate; GA .

Sanpl es shall be subnmitted with the drawings. |In lieu of individua
sanpl es, conplete mninumsize casework may be furnished as sanpl es.
Mock-up units are not acceptable. Samples shall include the follow ng
items:

a. Door and drawer fronts - one of each type, w th hardware nounted.
b. Countertop and backsplash - one section, 102 nm w de, containing both.

c. Plastic lanm nate color sanples, 75 by 152 nm.

.3 DELI VERY, HANDLI NG, AND STORAGE

The Contractor shall protect materials from damage during delivery, when
stored, and during construction. Danmaged and defective materials shall be
renoved and replaced with new. Cabinet work shall be constructed, or
delivered and brought into the building, only after the building has dried
out, following the installation of wet materials, and when there is no
danger of danage to naterials due to excessive noisture. MII|-fabricated
cabi nets and casework shall be delivered to the project unseal ed and ready
to receive the specified finish , or with a factory-applied durable finish .

PART 2 PRODUCTS

2.

1 GENERAL REQUI REMENTS

Casewor k, including cabinets and counters, shall be flush overlay design
and shall be custombuilt at a mll. Casework shall be custom grade, and
unl ess ot herwi se specified, shall be built to the quality standards
specified in AW-02 for cabinets and casework. Design shall be as

i ndicated on the drawi ngs. Casework in control tower cab, including edges,
shal |l be covered with shop-applied plastic |am nate as indicated on

drawi ngs. El sewhere casework to be stained transparent finished hardwood.

I Pl ywood

Har dwood pl ywood shall neet or exceed the requirenents of HPVA HP-1

Pl ywood shall be of specified thickness with face-veneer on both sides.
Veneers shall neet or exceed the requirenents of HPMA HP-1, G ade A, and be
Type Il bonded to the core with water-resistant adhesives. Face veneer for
natural or transparent finish shall be Red Oak species , rift cut with no
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sapwood al | oned. Pl ywood core shall be hardwood or softwood veneer core
type. Exposed edges shall receive factory installed hardwood edges, sane
speci es as the face veneer.

2.1.2 Construction

Construction shall be plunb, square, and true; accurately mlled and
fabricated to details with clean-cut profiles and |ines. Accurately size
the cabinets, counters, and casework to the indicated dimensions. Surfaces
shall be flat, true, free of planer marks or other mars, and snoothly
sanded. Sel ect best wood pieces with nmost uniformgrain and color for
exposed surfaces. \Were possible, conceal fastenings; where not possible,
| ocate fastenings in inconspicuous places. Were nailing is permtted on
exterior exposed faces, conceal nailheads. Do not fasten with exposed
nails in hardwod. Mrtise, tenon, spline, house, joint, block, nail
screw, glue, or bolt together, as approved, in manner to provide rigidity,
to avoid swelling or shrinking, and to insure work to remain in place

wi t hout warping, splitting, and opening of joints. Furnish and securely
install cleats, nailers, strips, blocking, hangers, anchors, noldings, and
the like, required to neatly and securely install cabinets, counters, and
casewor k.

2.1.2.1 Count er and Cabi net Bases

Bases shall be constructed of 50 mm thick wood fram ng, nenmbers cut to
fit, with toe space of the indicated height and depth. Cross rails shal
be provi ded at cabinet ends, points of concentrated | oads, and intervals
not to exceed 610 nm .

2.1.2.2 Doors and Drawer Fronts

Door design shall be solid flush face . Flush doors shall be hardwood

pl ywood m@th mat chi ng solid hardwood edges. Lipped-doors—shall—behardwood—

—Drawer fronts shall be at |least 20 mm thick
solid wood or edge-banded hardwood pl ywood with veneer species to match
cabinet. Doors and drawer fronts, including edges, shall be covered with
shop-applied plastic | am nate.

2.1.2.3 Count ert ops and Backspl ashes

Count ertops and backspl ashes shall be constructed of plywod, G ade B-D or
better, and covered with shop-applied plastic |lamnate. Countertops shal
be at least 20 nm thick. Backsplash shall be plywood, G ade B-D or
better, 20 mmthick. Unless otherw se indicated, backsplashes shall be not
less than 90 mm high

2.1.3 Fast eners and Adhesi ves

2.1.3.1 Nai | s

Nails shall be steel casing nails with flat countersunk cupped head and
di anond poi nt.

2.1.3.2 Adhesi ves

Adhesi ves shall be noisture- and npol d-resistant. Adhesive shall al so be
contact type for adhering plastic |aninate sheets.

2.1.3.3 Wbod Screws
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Wbod screws shall be carbon steel or brass. Wod screws exposed to view
shall be brass with an oval head with cross recess drive.

2.2 CABI NET HARDWARE

Cabi net finish hardware shall conformto the types and styles of BHVA Al56. 9.
Screws and attachments shall be finished to match the hardware item

Fi ni shes shall be 652 for hardware items having a base netal of steel, 626

for hardware itens having a base nmetal of bronze or brass, 628 for hardware
items having a base netal of alum num and 630 for itenms having a base

metal of stainless steel

2.2.1 Shel f Supports

2.2.1.1 Fl ush- Appli ed Supports
Fl ush-appli ed, adjustable shelf supports shall be B24071, w ought brass,
ni ckel plated with 13 mm increnent adjustment slots and with provision for
screw fastening 152 mm on vertical center.

2.2.1.2 Shel f Rests

Shel f rests shall be Type B24081, w ought brass, nickel plated. Rests
shall have a mninumprojection of 20 mm and a mnimumw dth of 14 mm .

2.2.2 Cabi net Hi nges

Cabi net hinges shall be wought steel or brass, designated size and finish
and shall conformto BHVA Al156.9, as foll ows:

Sem -conceal ed hi nges B81511 shall be 5-knuckle, button tip.
Cont i nuous hi nges shall be B81491, wought steel, chrone plated, 0.8 nm
thick with 2.3 mm steel pin, countersunk screw holes 50 nm on center
wi dt h when open, 27 mm

2.2.3 Cabi net Catches

Cabi net catches shall be B43142, nmgnetic catches,
al um num case, mininum 1.8-kg pull

2.2. 4 Pul |l s

Door and drawer pulls shall be wire pulls, 100 nmcenters, 38 nm deep and 8
nmin diameter screw attached frominside of door or drawer.

2.2.5 Drawer Slides
Drawer slides shall be epoxy coated, B85051, ball bearing full extension
drawer slides for attachment to each side of drawer. Rubber stops shall be
provided at striking points.

2.3 PLASTI C LAM NATES

2.3.1 Count ert ops, Casework, Edges, and Backspl ashes

Countertop surface, casework, edge, and backspl ash shall be covered wth
hi gh- pressure plastic |am nate, general-purpose type, conform ng to NEMA LD
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3, Type GP50. Color, pattern, and finish shall be as specified on draw ngs.
2.3.2 Vertical Surfaces

Plastic | am nate surfaces for drawer and counter fronts, exposed-to-view
ends, and doors shall be high-pressure plastic |ani nate, general purpose
type, conformng to NEMA LD 3, Type GP38. Color, pattern, and finish shal
be as specified on draw ngs.

2.4 SI NK RI M5

Sink rins shall be corrosion resistant steel, clanping type, sized to the
sink, and a standard product of a manufacturer regularly producing this
type of equi pnent.

PART 3 EXECUTI ON
3.1 GENERAL

Casework shall be installed only when tenperature and hum dity conditions
approximate the interior conditions that will exist when the building is
occupied. The relative humidity in the building at the tinme of
installation of materials shall be within the limts recomended by the
manuf acturer. Casework shall be installed level, plunb, and true to line,
and shall be attached to the walls or floors with conceal ed toggle bolts.
Count ertops, accessories, and hardware shall be installed as indicated.
Closure and filler strips and finish noldings shall be provided as

requi red. Make neat, close-fitting cut-outs for indicated sinks, plunbing,
and other items projecting through tops. Carefully locate cut-outs for

pi pes so that edges of holes will be covered by escutcheons. The inner
edge of sink cut-outs shall be painted with a coat of sem gl oss enanel

pai nt; sink flanges shall be set in a bed of sealants. Prior to fina
acceptance, the Contractor shall aline all doors, adjust all hardware, and
| eave cabinets in a clean and neat condition

3.1.1 Count ers

Conceal fastenings where practicable, fit the counter neatly, install in a
rigid and substantial manner, and scribe to adjoining surfaces. Provide
counter sections in the |ongest |engths practicable; keep joints in tops to
a mninmum and where joints are necessary, provide tight hairline joints
drawn up with conceal ed-type heavy pull-up bolts. GQue joints with

wat er-resi stant glue and, in addition, nake rigid and substantial wth
screws, bolts, or other approved fastenings.

3.1.2 Nai | i ng
Exposed nailing shall be countersunk finishing nails; the countersunk holes
shall be filled with a matching wood filler or putty. Staples shall not be
permtted in exposed cabi net or casework.

3.1.3 Fi ni shi ng
Exposed wood surfaces shall be nachine sanded at the mll to the specified
standard and then shall receive a final sanding at the site to a snooth
clean finish, free of machine or tool marks, abrasions, raised grain, or
simlar inperfections.

3.2 APPLI CATI ON OF PLASTI C LAM NATE
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Plastic | am nate shall be a continuous sheet of the |ongest |ength
practicable. Joints in the surface sheeting shall be tight and flush, and
held to a practical mnimmnunmber. Apply with contact type adhesive, type
as reconmended by the manufacturer of the |am nate, applied to both
surfaces. The edging and trimshall consist of strips of |amnate cut and
fitted to all exposed edges with approved contact adhesive. Exposed edges
shal | be rounded to 0.8 mm radius. -- End of Section --
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SECTI ON 08700

BU LDERS HARDWARE

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM E 283 (1991) Deternmining the Rate of Air Leakage
Through Exterior Wndows, Curtain Walls and
Doors Under Specified Pressure Differences
Across the Specinen
ASTM F 883 (1990) Padl ocks

BU LDERS HARDWARE MANUFACTURERS ASSOCI ATI ON ( BHVA)

BHVA- 01 (Effective thru Jun 1998) Directory of
Certified Locks & Latches

BHVA- 02 (Effective thru Jul 1997) Directory of
Certified Door C osers

BHVA- 03 (Effective thru Jul 1997) Directory of
Certified Exit Devices

BHVA ANSI / BHVA Al156. 1 (1997) Butts and Hi nges

BHVA ANSI / BHVA Al156. 2 (1996) Bored and Preassenbl ed Locks and
Lat ches

BHMA ANSI / BHVA Al156. 3 (1994) Exit Devices

BHVA ANSI / BHVA Al156. 4 (1992) Door Controls - dosers

BHVA ANSI / BHVA Al156.5 (1992) Auxiliary Locks & Associated Products

BHVA ANSI / BHVA Al156. 6 (1994) Architectural Door Trim

BHVA ANSI / BHVA Al56. 7 (1988) Tenpl ate Hi nge Di nensions

BHVA ANSI / BHVA Al156. 8 (1994) Door Controls - Overhead Stops and
Hol ders

BHVA ANSI / BHVA A156. 13 (1994) Mortise Locks & Latches

BHVA ANSI / BHVA Al56. 16 (1989) Auxiliary Hardware
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BHVA ANSI / BHVA Al156. 17 (1993) Self dosing Hi nges & Pivots
BHVA ANSI / BHVA Al156. 18 (1993) Materials and Fini shes
BHVA ANSI / BHVA Al156. 20 (1996) Strap and Tee Hi nges and Hasps
BHVA ANSI / BHVA Al156. 21 (1996) Threshol ds

DOOR AND HARDWARE | NSTI TUTE ( DHI )

DHI - 03 (1989) Keying Systens and Nonencl ature

DHI - 04 (1976) Recommended Locations for Buil ders’
Har dware for Custom Steel Doors and Franes

DH 05 (1990) Recommended Locations for
Architectural Hardware for Standard Steel
Doors and Franes

DHI - A115. 1G (1994) Installation Guide for Doors and
Har dwar e

DH A115-W (Varies) Wod Door Hardware Standards (I ncl
All5-W thru Al115-W®)

NATI ONAL FI RE PROTECTI ON ASSOCI ATl ON ( NFPA)

NFPA 80 (1995) Fire Doors and Fire W ndows

NFPA 101 (1997; Errata 97-1) Life Safety Code

NFPA 105 (1993) Installation of Snoke-Control Door
Assenbl i es

1.2 SUBM TTALS

CGovernment approval is required for submttals with a "GA" designation;
submittals having an "FI O designation are for information only. The
followi ng shall be submitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD-01 Data

Har dwar e and Accessories; GA.

Manuf acturer’s descriptive data, technical literature, catalog cuts, and
installation instructions. Spare parts data for |ocksets, exit devices,
closers, electric locks, electric strikes, electro-magnetic closer hol der
rel ease devices, and electric exit devices, after approval of the detai
drawi ngs, and not later than 3 nonth(s) prior to the date of beneficia
occupancy. The data shall include a conplete list of parts and supplies,
with current unit prices and source of supply.

SD- 04 Dr awi ngs

Har dwar e Devi ces; GA.

Detail drawi ngs for hardware devices for computerized keying systens,
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magneti c cards, keyl ess push button access control systens, and ot her
el ectrical hardware devices showi ng conplete wiring and schematic diagrans
and other details required to denonstrate proper function of units.

SD- 07 Schedul es

Har dwar e Schedul e; GA

Har dware schedule listing all itenms to be furnished. The schedul e shal
include for each item the quantities; manufacturer’s nane and catal og
nunbers; the ANSI nunber specified, sizes; detail information or catalog

cuts; finishes; door and frame size and materials; |ocation and hardware
set identification cross-references to draw ngs; correspondi ng reference
standard type nunber or function nunber from manufacturer’s catalog if not
covered by ANSI or BHVA; and |ist of abbreviations and tenplate nunbers.

Keyi ng Schedul e; GA.

Keyi ng schedul e devel oped in accordance with DHI -03, after the keying
neeting with the user.

SD- 13 Certificates
Har dwar e and Accessories; FIQO

The hardware manufacturer’s certificates of conpliance stating that the
supplied material or hardware item neets specified requirenents. Each
certificate shall be signed by an official authorized to certify in behalf
of the product manufacturer and shall identify quantity and date or dates
of shipnent or delivery to which the certificates apply. A statenent that
the proposed hardware itens appear in BHVA-01, BHVA-02 and BHVA-03
directories of certified products may be submtted in lieu of certificates.

1.3 PREDEL| VERY CONFERENCE

Upon approval of the Hardware Schedul e, the constructi on Contractor shal
arrange a conference with the hardware supplier, Contracting Oficer and
the using agency to determi ne keying systemrequirenents. Location of the
key control storage system set-up and key identification |abeling wll

al so be determn ned.

1.4 DELI VERY, STORACE, AND HANDLI NG

Hardware shall be delivered to the project site in the manufacturer’s

origi nal packages. Each article of hardware shall be individually packaged
in the manufacturer’s standard comercial carton or container, and shall be
properly marked or |labeled to be readily identifiable with the approved

har dwar e schedul e. Each change key shall be tagged or otherw se identified
with the door for which its cylinder is intended. Were double cylinder
functions are used or where it is not obvious which is the key side of a
door, appropriate instructions shall be included with the |Iock and on the
har dware schedul e. Manufacturer’s printed installation instructions,
fasteners, and special tools shall be included in each package.

1.5 SPECI AL TOOLS

Speci al tools, such as those supplied by the manufacturer, unique w enches,
and doggi ng keys, shall be provided as required to adjust hardware itens.
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1.6 WARRANTY

Manuf acturer’s standard performance guarantees or warranties that extend
beyond a one year period shall be provided.

1.7 OPERATI ON AND MAI NTENANCE MANUALS

Si x conpl ete copies of maintenance instructions listing routine nmaintenance
procedures, possible breakdowns and repairs, and troubl eshooting guides
shal | be provided. The instructions for electric |ocks, electric strikes,
el ectro-magneti c cl oser hol der rel ease devices, and electric exit devices
shall include sinplified diagrans as installed.

PART 2 PRODUCTS

2.1 GENERAL HARDWARE REQUI REMENTS
Hardware shall conformto the requirenments specified herein and the
HARDWARE SETS listing at the end of this section. Hardware set nunbers
correspond to the set nunbers shown on the draw ngs.

2.2  TEMPLATES
Requi renents for hardware to be nounted on nmetal doors or netal franes
shal | be coordinated between hardware manufacturer and door or frane
manuf acturer by use of tenplates and other information to establish
| ocation, reinforcement required, size of holes, and sinilar details.
Tenpl at es of hinges shall conformto BHVA ANSI/BHVA Al156. 7.

2.3 HI NCGES
Hi nges shall conformto BHVA ANSI/BHVA A156.1. Hinges used on netal doors
and franes shall also conformto BHVA ANSI/BHVA Al156.7. Except as
ot herwi se specified, hinge sizes shall conformto the hinge manufacturer’s
printed reconmendati ons.

2.3.1 H nges for Reverse Bevel Doors with Locks

H nges for reverse bevel doors with [ocks shall have pins that are nade
nonr emovabl e by neans such as a set screwin the barrel, or safety stud,
when the door is in the closed position.

2.3.2 Contractor’s Option
H nges with antifriction bearings may be furnished in lieu of ball bearing
hi nges, except where prohibited for fire doors by the requirements of NFPA
80.

2.3.3 Spring Hi nges
Spring hinges shall conformto BHVA ANSI/BHVA A156. 17.

2.4 LOCKS AND LATCHES
To the maxi mum ext ent possible, |ocksets, |atchsets and deadl ocks, and al
conponents thereof, including cylinders and renovabl e cores, shall be the

products of a single manufacturer. Strikes for wood frames and pairs of
wood doors shall be furnished with wought boxes.
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2.4.1 Mortise Lock and Latchsets

Mortise lock, latchsets, and strikes shall be series 1000 and shall conform
to BHVA ANSI/BHVA A156.13, operational Grade 1. Strikes for security doors
shal | be rectangular without curved lip. Mortise type |locks and | atches
for doors 44 mm thick and over shall have adjustable bevel fronts or

ot herwi se conformto the shape of the door. Mortise |ocks shall have
arnmored fronts.

2.4.2 Bored Lock and Latchsets

Bored | ock, latchsets, and strikes shall be series 4000 and shall conform
to BHVA ANSI/BHVA A156.2, Grade 1. Bored type |ocks and | atches for doors
35 mm thick and over shall have adjustable bevel fronts or otherw se
conformto the shape of the door

2.4.3 Lock Cylinders (Mrtise, R mand Bored)

Lock cylinders shall conply with BHVA ANSI/BHMA A156.5. Lock cylinder
shal | have not |ess than seven pins. Cylinders shall have key renovabl e
type cores. An extension of the existing keying systemshall be provided
for. The cylinders shall be conpatible with existing |ocks that were
manuf act ured by Best Access Systenms and have interchangeabl e cores.
Construction interchangeabl e netal cores shall be provided. D sassenbly of
knob or | ockset shall not be required to remove core froml ockset. Al

| ocksets, |ockable exit devices, and padl ocks shall accept sane

i nt erchangeabl e cores.

2.4.4 Padl ocks

Padl ocks shall conformto ASTM F 883. Straps, tee hinges, and hasps shal
conformto BHVA ANSI/BHVA Al156. 20.

2.4.5 Lock Trim

Lock trimshall be cast, forged, or heavy wought construction of

commercial plain design. 1In addition to neeting the test requirenent of
BHVA ANSI / BHVA A156.2 or BHMA ANSI/BHMA A156. 13, knobs, |ever handl es,
roses, and escutcheons shall be 1.27 mm thick, if unreinforced. |If

rei nforced, the outer shell shall be 0.89 mmthick and the comnbi ned

t hi ckness shall be 1.78 mm except that knob shanks shall be 1.52 nmthick
Knob di anmeter shall be 54 to 57 mm Lever handl es shall be of plain design
with ends returned to no nore than 10 mm fromthe door face.

2.5 EXIT DEVI CES AND EXI T DEVI CE ACCESSCRI ES

Exit devices and exit device accessories shall conformto BHVA ANSI/ BHVA
Al156. 3, Grade 1.

2.5.1 Exit Devices and Auxiliary ltens

Trimshall be of wought construction and commercial plain design with
straight, beveled, or snmoothly rounded sides, corners, and edges.

Adj ustabl e strikes shall be provided for rimtype and vertical rod devices.
Open back strikes shall be provided for pairs of doors with nortise and
vertical rod devices; except open back strikes shall be used on | abel ed
doors only where specifically provided for in the published Iistings. Touch
bars shall be provided in Iieu of conventional crossbars and arnmns.

Escut cheons shall be provided not |ess than 175 by 55 mm Escut cheons
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shall be cut to suit cylinders and operating trim

2.6 KEYI NG
Locks shall be keyed in sets or subsets as schedul ed. Locks shall be
furni shed with the manufacturer’s standard constructi on key system Change

keys for |ocks shall be stanped with change number and the inscription
"U'S. Property - Do Not Duplicate.” Keys shall be supplied as follows:

Locks: 3 change keys each | ock
Mast er keyed sets: 6 keys each set.

Grand naster keys: 6 total

Construction keys: 6 total

Bl ank keys: 10 total

The keys shall be furnished to the Contracting Officer arranged in a
contai ner for key control systemstorage in sets or subsets as schedul ed.

2.7 DOOR CLOSI NG DEVI CES

Door cl osing devices shall conformto BHVA ANSI/BHVA Al156.4, Grade 1

Cl osi ng devices shall be products of one manufacturer for each type

speci fied. The opening resistance of closing devices shall not exceed 67 N
applied at the latch stile or exceed 22 N where | ow opening resistance is
schedul ed.

2.7.1 Surface Type O osers
Surface type closers shall be G ade 1, Series C02000 Standard Cover with
options PT-4H, Size 1 or 2 through Size 6, and PT-4D with back check
position valve. Except as otherw se specified, sizes shall conformto the
manuf acturer’s published recomrendati ons. Cl osers for outsw nging exterior
doors shall have parallel arns or shall be top janb mounted. C osers for
doors close to a wall shall be of narrow projection so as not to strike the
wal | at the 90-degree open position

2.8 DOOR CONTROLS - OVERHEAD HOLDERS
Door controls - overhead holders shall conformto BHVA ANSI/BHVA A156. 8.

2.9 ARCH TECTURAL DOOR TRI M
Architectural door trimshall conformto BHVA ANSI/BHVA Al56. 6.

2.9.1 Door Protection Plates

2.9.1.1 Ki ck Pl ates
Kick plates shall be Type J102 stainless steel. Wdth of plates shall be
50 mm |l ess than door width for single doors and 25 nmmless for pairs of
doors. Height shall be 400 mm except where the bottomrail is less than
400 mm the plate shall extend to within 13 mm of the panel nold or gl ass
bead. Edges of netal plates shall be bevel ed.

2.9.2 Push Pl at es

2.9.2.1 Fl at Pl ates

Fl at plates shall be Type J301 1.27 nm thick stainless steel , size 102 by
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407 mm Edges of netal plates shall be bevel ed.
2.10 M SCELLANEQUS
2.10.1 Aut omat i ¢ Door Bottons

Automat i c door bottons shall be surface type w th alum num housing cover,
anodi zed clear finish. Door bottomshall have a wool, felt, rubber, vinyl,
or neoprene seal and shall be actuated by the opening and closing of the
door. The door bottom shall exclude |ight when the door is in the closed
position and shall inhibit the flow of air through the unit.

2.10.2 Met al Thr eshol ds

Threshol ds shall conformto BHVA ANSI/BHVA A156.21. Thresholds for
exterior doors shall be extruded al um num of the type indicated and shal
provi de proper clearance and an effective seal with specified weat her
stripping. Were required, thresholds shall be nodified to receive
projecting bolts of flush bolts . Air |eakage rate of weatherstripping
shal |l not exceed 0.775 liters per second per lineal neter of crack when
tested in accordance with ASTM E 283 at standard test conditions.

2.10.3 Rain Drips

Extruded alum num not less than 1.78 mm thick, bronze anodized
Overhead rain drips shall be approximately 38 nm high by 63 nm projection
and shall extend 50 mm on either side of the door opening w dth.

2.10.4 Gasketi ng

Gasketing shall be a conpression type seal, silicon based, self-adhesive
product for use on steel door frames with wood and steel doors for 1-1/2
hour B-1label. Color shall be bronze. Air |eakage rate of weatherstri pping
shal |l not exceed 0.775 liters per second per lineal nmeter of crack when
tested in accordance with ASTM E 283 at standard test conditions.

2.10.5 Door St ops

Wal | stops, floor stops and conbi nati on stop and hol ders shall conformto
BHMA ANSI / BHVA A156. 16.

2.11 FASTENI NGS

Fast eni ngs of proper type, size, quantity, and finish shall be supplied
with each article of hardware. Machine screws and expansi on shiel ds shal
be used for attaching hardware to concrete or masonry. Fastenings exposed
to the weather in the finished work shall be of brass, bronze, or stainless
steel. Sex bolts, through bolts, or machine screws and gronmet nuts, where
used on reverse-bevel exterior doors equi pped with hal f-surface or

full -surface hinges, shall enploy one-way screws or other approved

t amper proof screws. Screws for the janb |l eaf of half-nortise and
full-surface hinges attached to structural steel frames shall be one-way or
ot her approved tanperproof type.

2.12 FI NI SHES
Unl ess ot herwi se specified, finishes shall conformto those identified in

BHVA ANSI/ BHVA A156. 18. Where painting of prinmed surfaces is required,
painting is specified in Section 09900 PAI NTI NG GENERAL
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Lock and door trimfinishes will generally be the foll owi ng types:

Mai n entrance doors - 612, 626, or 630.
O her doors - 612, 626, 630, 639, or 652.
Door closers - 600, 689, 690, 691, or 692.

2.13 HARDWARE FOR FI RE DOORS

Hardware for fire doors shall conformto the requirenents of NFPA 80and
NFPA 101.

PART 3 EXECUTI ON
3.1 APPLI CATI ON

Hardware shall be located in accordance with DH -04 and DH 05, except that
deadl ocks shall be mounted 1220 mm above finish floor. Wen approved,
slight variations in locations or dinensions will be permtted.

Application shall be in accordance with DHI -A115.1G or DH A115-W Door
control devices for exterior doors such as closers and hol ders, shall be
attached to doors with thru bolts and nuts or sex bolts. Alternate

fast eni ng met hods may be approved by the Contracting Oficer when

manuf acturers’ docunentation is submtted to verify that the fastening

devi ces and door reinforcenents are adequate to resist w nd i nduced
stresses. Electric hardware itens and access control devices shall be
installed in accordance with manufacturer’s printed installation procedures.

3.1.1 Hardware for Fire Doors and Snoke-Control Door Assenblies

Hardware for fire doors shall be installed in accordance with the

requi renments of NFPA 80. Exit devices installed on fire doors shall have a
visible | abel bearing the marking "Fire Exit Hardware". O her hardware
installed on fire doors, such as |ocksets, closers, and hinges shall have a
visible |l abel or stanp indicating that the hardware itenms have been
approved by an approved testing agency for installation on fire-rated
doors. Hardware for snoke-control door assenblies shall be installed in
accordance wi th NFPA 105.

3.1.2 Door - d osi ng Devi ces
Door -cl osi ng devices shall be installed and adjusted in accordance with the
tenmpl ates and printed instructions supplied by the manufacturer of the
devices. Insofar as practicable, doors opening to or fromhalls and
corridors shall have the closer mounted on the room side of the door

3.1.3 Kick Pl ates
Kick plates shall be installed on the push side of single-acting doors.

3.1. 4 Auxi | i ary Har dwar e
Lever extension flush bolts shall be installed at the top and bottom of the
i nactive leaf of pairs of doors. The bottombolt shall operate into a
dust - proof floor strike or threshold.

3.1.5 Thr eshol ds

Threshol ds shall be secured with a m nimum of three fasteners per single
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door width and six fasteners per double door width with a maxi mum spaci ng
of 300 mm Exterior thresholds shall be installed in a bed of seal ant

wi th expansi on anchors and stainless steel screws, except that bronze or
anodi zed bronze thresholds shall be installed with expansion anchors with
brass screws. M nimum screw size shall be No. 10 | ength, dependent on job
conditions, with a minimumof 19 nmthread engagenent into the floor or
anchoring devi ce used.

3.1.6 Rain Drips

Door sill rain drips shall align with the bottom edge of the door
Overhead rain drips shall align with bottom edge of door frame rabbet.
Drips shall be set in sealant and fastened with stainless steel screws.

3.1.7 Weat her seal s

Weat herseal s shall be | ocated as indicated, snug to door face and fastened
in place with color matched netal screws after door and franes have been
finish painted. Screw spacing shall be as recomended by nanufacturer

3.1.8 Gasketi ng

Gasketing shall be installed at the inside edge of the hinge and head and

| atch sides of door franme. Franes shall be toleranced for a 3 nm

cl earance between door and frane. Franes shall be treated with tape priner
prior to installation.

3.2 FI ELD QUALI TY CONTRCOL

Architectural Hardware Consultant enployed by the Supplier shall inspect
the conpleted installation and certify that the hardware has been furnished
and installed in accordance with the manufacturers’ instructions and as
specified. The inspection report shall identify any malfunctioning itens
and recomend adj ustment or replacenent as appropriate.

3.3 HARDWARE SETS

HW 1
EACH TO HAVE:
3 EA BUTTS A2112 4-1/2 X 4-1/2 NRP
(S) 1 EA LOXK F86
EA ELECTRI C STRIKE E09321
1 EA VIEWR 698
1 EA CLCSER 002021
1  EA KICK PLATE J102
1 EA STOP L02121
(N 1 EA THRESHOLD 424
(NN 1 EA DOOR BOTTOM 200N
(NN 1 ST  GASKETING 5050
HW 2
EACH TO HAVE:
3 EA BUTTS A2112 4-1/2 X 4-1/2 NRP
1 EA PANIC DEVICE TYPE 1 FUNCTI ON 01
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1 EA  CLOSER 002021
1 EA Kl CK PLATE J102
1 EA STOP L02121

(N 1 EA  THRESHOLD 424

(N 1 EA  DOOR BOTTOM 200N

(N 1 ST GASKETING 5050

HW 3

EACH TO HAVE:
3 EA  BUTTS A2112 4-1/2 X 4-1/2 NRP
1 EA LOCK F17
2 EA— FLUSH BOLTS L04081-12
1 EA QH STOP 002511

(N 1 EA RAIN DRI P 16DKB

(N 1 EA  THRESHOLD 424

(N 1 EA DOOR BOTTOM 200N

(N 1 ST GASKETING

HW 4

EACH TO HAVE:
3 EA  BUTTS A2133 4-1/2 X 4-1/2 NRP
1 EA LOCK F17
2 EA OH STOPS 02511

(N 1 EA  THRESHOLD 424

(N 1 EA  DOOR BOTTOM 200N

(N 1 ST GASKETING 5050
1 EA  OVERHEAD RAI N DRI P

HW 5

GATE AT MECHANI CAL YARD

TO HAVE:

(B) 1 EA  PADLOCK 11B722LMB

- BALANCE OF HARDWARE BY GATE SUPPLI ER -

HW 6

EACH TO HAVE:
3 EA  BUTTS AB112 4-1/2 X 4-1/2
1 EA LOCK F84
1 EA CLOSER 002011
1 EA Kl CK PLATE J102
1 EA STOP LOR101

(N 1 EA  AUTO DOOR BOTTOM 220

(N 1 ST GASKETING 5050

HW 7

EACH TO HAVE:
3 EA  BUTTS AB112 4-1/2 X 4-1/2
1 EA LOCK F84; F17 AT DOORS 602, 802 & 1102 ONLY
1 EA CLOSER 002011
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1 EA Kl CK PLATE J102
1 EA STOP LOR101
HW 8
EACH TO HAVE:
3 EA  BUTTS A8112 4-1/2 X 4-1/2
1 EA LOCK F17
1 EA  CLOSER 002011
1 EA STOP LOR101
(N 1 EA AUTO DOOR BOTTOM 220
HW 9
3 EA  BUTTS AB112 4-1/2 X 4-1/2
1 EA LOCK F82
1 EA  CLOSER 002011
1 EA Kl CK PLATE J102
1 EA STOP LOR101
HW 10
6 EA  BUTTS A2133 4-1/2 X 4-1/2 NRP
1 EA LOCK F84-F17
2 EA OH STOPS 002511
(N 1 EA  THRESHOLD 424
~ 1 EA  DOORBOTTOM— 200N
1 SET GASKETING 5050
2 EA  FLUSH BOLTS L04081- 12

HW 11 NOT USED

HW 12

EACH TO HAVE:
3 EA
1 EA
1 EA
1 EA
1 EA

HW 13

EACH TO HAVE:
3 EA
1 EA
1 EA
1 EA
1 EA

HW 14
3 EA
1 EA
1 EA
1 EA

BUTTS

PRI VACY LOCK
CLOSER

Kl CK PLATE
STOP

BUTTS
PASSAGE SET
CLOSER

Kl CK PLATE
STOP

BUTTS

LOCK

ELECTRI C STRI KE
CLOSER

A8112 4-1/2 X 4-1/2
F76

C02011

J102

LO2101

A8112 4-1/2 X 4-1/2
F75

C02051

J102

LO2101

A8112 4-1/2 X 4-1/2
F86

E09321

C02011
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1  EA K CK PLATE J102
1 EA STOP LO2101

(N 1 EA  AUTO DOOR BOTTOM 220

(N) 1 ST  GASKETI NG 5050

HW 15

EACH TO HAVE:

2 EA BUTTS AB112 4-1/2 X 4-1/2

1 EA LOXK F86

1 EA CLCSER C02011

1 EA STOP L0251

End of Section --
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SECTI ON 09310

CERAM C TI LE

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )

ANSI A108. 1A (1992) Installation of Ceramic Tile in the
Wet - Set Method, with Portland Cenent Mortar

ANSI A108. 1B (1992) Installation of Ceranmic Tile on a
Cured Portland Cenent Mrtar Setting Bed
with Dry-Set or Latex Portland Cenent Mortar

ANSI A108.5 (1992) Installation of Ceramic Tile with
Dry-Set Portland Cenent Mrtar or
Lat ex-Portland Cenment Mortar

ANSI A108. 10 (1992) Installation of Gout in Tilework

ANSI A108. 11 (1992) Interior Installation of
Cenentitious Backup Units

ANSI Al118.4 (1992) Latex-Portland Cenent Mortar

ANSI Al118.6 (1992) Ceranic Tile Gouts

ANSI A118.9 (1992) Test Methods and Specifications for

Cenentitious Backer Units
ANSI A137.1 (1988) Ceranmic Tile

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 185 (1994) Steel Welded Wre Fabric, Plain, for
Concr et e Rei nf orcenent

ASTM C 33 (1997) Concrete Aggregates

ASTM C 144 (1993) Aggregate for Masonry Mortar

ASTM C 150 (1997) Portland Cenent

ASTM C 206 (1984; R 1992) Finishing Hydrated Line

ASTM C 207 (1991; R 1992) Hydrated Linme for Masonry
Pur poses
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ASTM C 241 (1990) Abrasion Resistance of Stone
Subj ected to Foot Traffic

ASTM C 373 (1988; R 1994) Water Absorption, Bulk
Density, Apparent Porosity, and Apparent
Specific Gavity of Fired Witeware Products

ASTM C 648 (1984; R 1994) Breaking Strength of Ceranmic
Tile
ASTM C 1027 (1984; R 1990) Determ ning Visible Abrasion

Resi stance of G azed Ceramic Tile
ASTM C 1028 (1996) Deternmining the Static Coefficient
of Friction of Ceramic Tile and O her Like
Surfaces by the Horizontal Dynanoneter
Pul | - Met er Met hod
MARBLE | NSTI TUTE OF AMERI CA (M A)
M A-01 (1991) Design Manual |V Dinensional Stone
TILE COUNCI L OF AMERI CA (TCA)

TCA- 01 (1997) Handbook for Ceramic Tile
Installation

1.2 SUBM TTALS
CGovernment approval is required for submttals with a "GA" designation;
submittals having an "FI O' designation are for information only. The
following shall be submitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:
SD-01 Data
Tile; FIO Setting-Bed; FIO Mrtar, Gout, and Adhesive; FIO
Manuf acturer’s catal og data.
SD-06 Instructions
Tile; FIO Mrtar and Gout; FIO
Manuf acturers preprinted installation and cleaning instructions.
SD- 09 Reports
Testing; FIO
Copy of results for electrical resistance tests.
SD-13 Certificates
Tile; FIO Mrtar, Gout, and Adhesive; FIO

Certificates indicating conformance with specified requirenments. A naster
grade certificate shall be furnished for tile.
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SD- 14 Sanpl es
Tile; GA. Accessories; FIO Marble Threshol ds; GA
Sanpl es of sufficient size to show col or range, pattern, type and joints.
1.3 DELI VERY AND STORAGE

Materials shall be delivered to the project site in nmanufacturer’s origina
unopened containers with seals unbroken and | abels and hal | marks intact.
Materials shall be kept dry, protected from weat her, and stored under cover
in accordance with manufacturer’s instructions.

1.4 ENVI RONVENTAL REQUI REMENTS

Ceramic tile work shall not be performed unless the substrate and anbi ent
temperature is at |least 10 degrees C and rising. Tenperature shall be

mai nt ai ned above 10 degrees C while the work is being perforned and for at
| east 7 days after conpletion of the work. Wen tenmporary heaters are used
they shall be vented to the outside to avoid carbon di oxi de damage to new
tilework.

1.5 WARRANTY

Manuf acturer’s standard performance guarantees or warranties that extend
beyond a 1-year period shall be provided.

PART 2 PRODUCTS
2.1 TILE

Tile shall be standard grade conforming to ANSI A137.1. Containers shal

be grade sealed. Seals shall be marked to correspond with the marks on the
signed master grade certificate. Tile shall be inpact resistant with a

m ni mum breaking strength for wall tile and base of 41 kg and 113 kg for
floor tile in accordance with ASTM C 648. Water absorption shall be 0.50
maxi mum percent in accordance with ASTM C 373. Floor tile shall have a

m ni mum coefficient of friction of 0.50 wet and dry in accordance with ASTM
C 1028. Floor tile shall be dass Ill-MdiumHeavy Traffic, durability
classification as rated by the manufacturer when tested in accordance with
ASTM C 1027 for abrasion resistance as related to foot traffic.

2.1.1 Mosaic Tile
Ceramic nmosaic tile and trimshall be ungl azed porcel ain unpolished with
sharply formed face. Tile size shall be 50 x 50 mr. —— Col or shall be as
speci fied on draw ngs.

2.1.2 dazed Vall Tile

G azed wall tile and trimshall be cushion edged with bright glaze. Tile
shall be 106 x 106 mm Col or shall be as specified on draw ngs.

2.2  SETTI NG BED
The setting-bed shall be conposed of the follow ng:

2.2.1 Aggregate for Concrete Fill
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Aggregate shall conformto ASTM C 33. Maxinmum si ze of coarse aggregate
shall not be greater than one-half the thickness of concrete fill.
2.2.2 Portl and Cenent

Cenent shall conformto ASTM C 150, Type |, white for wall nortar and gray
for other uses.

2.2.3 Sand

Sand shall conformto ASTM C 144.
2.2. 4 Hydrated Linme

Hydrated lime shall conformto ASTM C 206, Type S or ASTM C 207, Type S.
2.2.5 Rei nforcing Wre Fabric

Wre fabric shall conformto ASTM A 185. Wre shall be either 50 x 50 mm
mesh, 16/16 wire or 38 x 50 mm nesh, 16/13 wre.

2.3 WATER
Wat er shall be potable.

2.4 MORTAR, GROUT, AND ADHESI VE
Mortar, grout, and adhesive shall conformto the follow ng:

2.4.1 Lat ex-Portland Cenment Mortar
ANS| A118. 4.

2.4.2 Ceranmic Tile Gout
ANSI A118.6; |atex-portland cenment grout

2.4.3 Cementitious Backer Board
Cenentitious backer units shall conply with ANSI A118.9.

2.5 MARBLE THRESHOLDS
Mar bl e t hreshol ds shall be of size required by drawi ngs or conditions.
Marbl e shall be Goup A as classified by MA-01. Marble shall have a fine
sand-rubbed finish and shall be white in color as approved by the
Contracting O ficer. WMarble abrasion shall be not |ess than 12. 0 when
tested in accordance with ASTM C 241.

PART 3 EXECUTI ON

3.1 PREPARATORY WORK AND WORKMANSHI P
Surface to receive tile shall be inspected and shall conformto the
requi renents of ANSI A108. 1A or ANSI A108. 1B for surface conditions for the

type setting bed specified and for workmanship. Variations of surface to
be tiled shall fall w thin nmaxi num val ues shown bel ow
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TYPE WALLS FLOORS
Latex portland cenent nmortar 3 nmin 2.4 neters 3.0 Mfmin 3 neters

3.2 GENERAL | NSTALLATI ON REQUI REMENTS

Tile work shall not be started until roughing in for nechanical and

el ectrical work has been conpleted and tested. Tile in colors and patterns
i ndi cated shall be applied in the area shown on the drawings. Tile shal

be installed with the respective surfaces in true even planes to the

el evations and grades shown. Special shapes shall be provided as required
for offsets, external corners, and other conditions to provide a conplete
and neatly finished installation. Tile bases and coves shall be solidly
backed with nortar.

3.3 | NSTALLATI ON OF WALL TI LE AND BASE
VWal | base shall be installed in accordance with the TCA-01, nethod W43.
Vll tile at shower shall be installed in accordance with the TCA-01,
net hod W44,

3.3.1 Lat ex-Portl and Cenent MNbrtar

Lat ex-portland cenment shall be used to install tile in accordance wth

ANSI A108.5. Latex portland cenment shall be used when installing porcelain
ceramc tile.

3.4 | NSTALLATI ON OF FLOOR AND SHOWER RECEPTCR TI LE

Floor tile shall be installed in accordance with TCA-01, nethod F113.
Shower receptors shall be installed in accordance with TCA-01, method B415.

3.4.1 Wor kabl e or Cured Mortar Bed
Floor tile shall be installed over a workable nortar bed or a cured nortar
bed at the option of the Contractor. Wrkable nortar bed nmaterials and
installation shall conformto ANSI A108.1A. Cured nortar bed and materials
shall conformto ANSI A108.1B. Joints between tile shall be uniformin
wi dt h.
3.4.2 Lat ex- Port| and Cenent
Latex-portland cement nortar shall be used to install tile directly over
properly cured, plane, clean concrete slabs in accordance with ANSI A108. 5.
Latex portland cerment shall be used when installing porcelain ceramc tile.
3.4.3 Ceranmic Tile Gout

Ceramic Tile grout shall be prepared and installed in accordance with ANS|
A108. 10.

3.4. 4 Wat er proof i ng
Shower pans are specified in Section 15400 PLUMBI NG GENERAL PURPGCSE
3.4.5 Concrete Fill

Concrete fill shall be conposed by volume of 1 part portland cement to 3
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parts fine aggregate to 4 parts coarse aggregate, and m xed with water to
as dry a consistency as practicable. The fill shall be spread, tanped, and
screeded to a true plane, and pitched to drains or |eveled as shown.
Concrete fill shall be thoroughly danp cured before application of
setting-bed material . Concrete fill shall be reinforced with one |ayer of
reinforcement, with the uncut edges |apped the wi dth of one nesh and the
cut ends and edges | apped not |ess than 50 mMm Laps shall be tied
together with 1.3 mm wre every 250 nm along the finished edges and every
150 mm along the cut ends and edges. The reinforcenent shall be supported
and secured in the centers of concrete fills. The nmesh shall be

conti nuous; except where expansion joints occur, mesh shall be cut and

di sconti nued across such joints. Reinforced concrete fill shall be

provi ded under the setting-bed where the distance between the under-fl oor
surface and the finished tile floor surface is 50 nm or greater, and shal
be of such thickness that the nortar setting-bed over the concrete fil
shall be not less than 19 nm nor nore than 31 mm thick at any point.

3.4.6 Cenentitious Backer Board

Cenentitious backer units shall be installed in accordance with ANSI A108.11
Fasteners shall be type designed for cenent board application

3.5 I NSTALLATI ON OF MARBLE THRESHOLDS

Threshol ds shall be installed where indicated in a manner simlar to that
of the ceramic tile floor. Thresholds shall be the full wi dth of the
opening. Head joints at ends shall not exceed 6 mm in wi dth and shall be
grouted full as specified for ceramic tile.

3.6 CLEANI NG AND PROTECTI NG

Upon conpletion, tile surfaces shall be thoroughly cleaned in accordance

wi th manufacturer’s approved cleaning instructions. Acid shall not be used
for cleaning glazed tile. Floor tile with resinous grout or with factory

m xed grout shall be cleaned in accordance with instructions of the grout
manufacturer. After the grout has set, tile wall surfaces shall be given a
protective coat of a noncorrosive soap or other approved nethod of
protection. Tiled floor areas shall be covered with buildi ng paper before
foot traffic is pernmitted over the finished tile floors. Board wal kways
shall be laid on tiled floors that are to be continuously used as
passageways by workmen. Damaged or defective tiles shall be replaced.

-- End of Section --
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SECTI ON 09900

PAI NTI NG, GENERAL

PART 1 GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.

AMERI CAN CONFERENCE OF GOVERNMENTAL | NDUSTRI AL HYG ENI STS ( ACA H)

ACdA H- 02 (1996) Threshold Linit Values for Cheni cal
Subst ances and Physi cal Agents and
Bi ol ogi cal Exposure |ndices

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM D 3273 (1994) Resistance to Gowmh of Mold on the
Surface of Interior Coating in an
Envi ronment al Chanber

ASTM D 3274 (1995) Eval uating Degree of Surface
Di sfigurement of Paint Films by M crobial
(Fungal or Algal) Gowh or Soil and Dirt
Accurul ati on

ASTM D 4214 (1989) Evaluating the Degree of Chalking of
Exterior Paint Filns

ASTM D 4258 (1988; R 1992) Surface d eaning Concrete
for Coating

COWWERCI AL | TEM DESCRI PTI ONS ( CI D)

CI D A-A- 2247 (Basic) Paint, Latex (Semgloss, Interior)
CID A-A- 2248 (Basic) Paint, Latex, (Flat, Interior)
CID A-A- 2834 (Rev A) Urethane, Waterborne (Low VCC,

C ear)

FEDERAL SPECI FI CATI ONS (FS)

FS TT-E-2784 (Rev A) Enanel (Acrylic-Emulsion, Exterior
d oss and Seni gl oss) (Metric)

STEEL STRUCTURES PAI NTI NG COUNCI L ( SSPC)

SSPC Pai nt 25 (1991) Red Iron Oxide, Zinc Oxide, Raw
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Linseed G| and Al kyd Priner (Wthout Lead
and Chromate Pignments)

SSPC SP 1 (1982) Sol vent d eaning

SSPC SP 2 (1995) Hand Tool d eaning

SSPC SP 3 (1995) Power Tool C eaning
SSPC SP 7 (1994) Brush-Of Blast d eaning

1.2 SUBM TTALS

CGovernment approval is required for submttals with a "GA" designation;
submittals having an "FI O' designation are for information only. The
following shall be submitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD-01 Data
Paint; FIO
The nanes, quantity represented, and intended use for the proprietary
brands of materials proposed to be substituted for the specified materials
regardl ess of quantities in states where VOC content |linitations apply.
SD-06 Instructions
M xi ng and Thinning; FIO  Application; FIO
Manuf acturer’s current printed product description, naterial safety data
sheets (MBDS) and technical data sheets for each coating system Detailed
m xi ng, thinning and application instructions, m ninum and nmaxi num
application tenperature, and curing and drying tines between coats for
epoxy, and liquid glaze coatings. Detailed application instructions for
textured coatings shall be provided.
SD- 09 Reports
Paint; FIO

A statenment as to the quantity represented and the intended use, plus the
following test report for batches in excess of 200 L:

a. A test report showing that the proposed batch to be used neets
specified requirenments:

b. A test report showing that a previous batch of the sane fornul ation
as the batch to be used net specified requirenents, plus, on the
proposed batch to be used, a report of test results for properties
of weight per liter, viscosity, fineness of grind, drying tine,
col or, and gl oss.

SD- 13 Certificates

Lead; FIO M ldewcide and Insecticide; FIO Volatile Oganic Conpound
(VOC) Content; FIO

Certificate stating that paints for interior use contain no mercurial
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m | dewci de or insecticide. Certificate stating that paints proposed for
use contain not nore than 0.06 percent |ead by weight of the tota

nonvol atile. Certificate stating that paints proposed for use neet Federa
VOC regul ati ons and those of the of the local Air Pollution Contro
Districts having jurisdiction over the geographical area in which the
project is |ocated.

SD- 14 Sanpl es
Pai nt; FIQO

Wiile the material is at the site or source of supply, and at a tine
agreeable to the Contractor and the Contracting Officer, a 1 liter sample
of each color and batch, except for quantities of 200 liters or |ess, shal
be taken by random sel ection fromthe seal ed containers by the Contractor
in the presence of a representative of the Contracting Oficer. The
contents of the containers to be sanpled shall be thoroughly mixed to
ensure that the sanple is representative. Sanples shall be identified by
desi gnat ed nane, specification nunber, manufacturer nane and address, batch
nunber, project contract nunber, intended use, and quantity involved.

1.3 PACKAG NG, LABELI NG AND STORI NG

Paints shall be in sealed containers that |egibly show the desi gnated nane,
fornmula or specification nunber, batch number, color, quantity, date of
manuf acture, manufacturer’s formul ati on nunber, nmanufacturer’s directions
i ncl udi ng any warni ngs and speci al precautions, and nanme of nmanufacturer
Pi gmented paints shall be furnished in containers not larger than 20 liters.
Pai nts and thinner shall be stored in accordance with the manufacturer’s
witten directions and as a mnimumstored off the ground, under cover,
with sufficient ventilation to prevent the buil dup of flamuable vapors and
at tenperatures between 4 and 35 degrees C. Paints shall be stored on the
project site or segregated at the source of supply sufficiently in advance
of need to allow 30 days for testing.

1.4 APPROVAL OF MATERI ALS

When sanpl es are tested, approval of naterials will be based on tests of
the sanples; otherwi se, naterials will be approved based on test reports
furnished with them |If nmaterials are approved based on test reports

furni shed, sanples will be retained by the Government for testing should
the materials appear defective during or after application. 1In addition to
any other renedies under the contract the cost of retesting defective
materials will be at the Contractor’s expense.

1.5 ENVI RONVENTAL CONDI TI ONS

Unl ess ot herwi se reconmended by the paint manufacturer, the anbient
tenmperature shall be between 7 and 35 degrees C when appl yi ng coatings
ot her than water-thinned and epoxy. Water-thinned coatings shall be
appl i ed only when anbient tenperature is between 10 and 32 degrees C.
Epoxy coatings shall be applied only within the m ni num and naxi num
temrper at ures recommended by the coating manufacturer

1.6  SAFETY AND HEALTH
Wrk shall conply with applicable Federal, State, and |ocal |aws and

regul ations, and with the ACCH DENT PREVENTI ON PLAN, including the Activity
Hazard Anal ysis as specified in the CONTRACT CLAUSES. The Activity Hazard
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Anal ysi s shall include anal yses of the potential inpact of painting
operations on painting personnel and on others involved in and adjacent to
the work zone.

1.6.1 Wor ker Exposures

Exposure of workers to hazardous chem cal substances shall not exceed
limts established by ACAH 02, or as required by a nore stringent
appl i cabl e regul ati on.

1.6.2 Toxi ¢ Conpounds

Toxi ¢ products having ineffective physiol ogical warning properties, such as
no or low odor or irritation levels, shall not be used unless approved by
the Contracting O ficer.

1.6.3 Trai ni ng

Wor kers having access to an affected work area shall be infornmed of the
contents of the applicable material data safety sheets (MDSS) and shall be
i nforned of potential health and safety hazard and protective controls
associated with materials used on the project. An affected work area is
one which may receive mists and odors fromthe painting operations.

Workers involved in preparation, painting and clean-up shall be trained in
the safe handling and application, and the exposure limt, for each
material which the worker will use in the project. Personnel having a need
to use respirators and masks shall be instructed in the use and mmi nt enance
of such equi pnent.

1.6.4 Coor di nati on

Work shall be coordinated to m nimze exposure of building occupants, other
Contractor personnel, and visitors to mists and odors from preparation,
pai nti ng and cl ean-up operations.

PART 2 PRODUCTS
2.1 PAI NT

The term "paint" as used herein includes enul sions, enanels, paints,

stai ns, varnishes, sealers, ecenent-emulsionfiller—and other coatings,
whet her used as prine, internmediate, or finish coat. Paint shall conform
to the requirements listed in the painting schedules at the end of this
section, except when the required anount of a material of a particular
batch is 200 liters or less, an approved first-line proprietary paint
material with simlar intended fornulation, usage and color to that
specified may be used. Additional requirenents are as foll ows:

2.1.1 Col ors and Tints

Col ors shall be as selected from manufacturer’s standard col ors, as

i ndicated. Manufacturer’s standard color is for identification of color
only. Tinting of epoxy and urethane paints shall be done by the

manuf acturer. Stains shall conformin shade to manufacturer’s standard
color. The color of the undercoats shall vary slightly fromthe col or of
t he next coat.

2.1.2 M | dewci de and | nsecti ci de
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Pai nt specified for all coats applied to fabrics and vapor barrier jackets
over insulation shall contain a mldewide that will not adversely affect
the color, texture, or durability of the coating. The mldewide shall be
i ncorporated into the paint by the manufacturer and shall attain a surface
di sfigurenent rating of 8 or greater when tested in accordance with ASTM D
3273 and eval uated in accordance with ASTM D 3274. Mercurial m | dewcide

shall not be used in interior paint. Insecticides shall not be used in
pai nt .
2.1.3 Lead

Paints containing |ead in excess of 0.06 percent by weight of the tota
nonvol atile content (calculated as |lead netal) shall not be used.

2.1. 4 Chr oni um

Pai nts containing zinc chromate or strontium chronmate pignents shall not be
used.

2.1.5 Vol atil e Organic Conpound (VOC) Content

Paints shall conply with applicable federal, state and |ocal |aws enacted
to insure conpliance with Federal C ean Air Standards and shall conformto
the restrictions of the local air pollution control authority.

PART 3 EXECUTI ON
3.1 PROTECTI ON OF AREAS NOT TO BE PAI NTED

Itens not to be painted which are in contact with or adjacent to painted
surfaces shall be renmpbved or protected prior to surface preparation and
pai nting operations. |Itens renoved prior to painting shall be replaced
when painting is conpleted. Follow ng conpletion of painting, workmen
skilled in the trades involved shall reinstall removed itenms. Surfaces
contam nated by coating materials shall be restored to original condition

3.2 SURFACE PREPARATI ON

Surfaces to be painted shall be clean and free of foreign matter before
application of paint or surface treatments. GO and grease shall be
renmoved prior to mechanical cleaning. Ceaning shall be progranmed so that
dust and other contaminants will not fall on wet, newy painted surfaces.
Exposed ferrous nmetals such as nail heads on or in contact with surfaces to
be painted with water-thinned paints, shall be spot-primred with a suitable
corrosion-inhibitive primer capable of preventing flash rusting and
conpatible with the coating specified for the adjacent areas.

3.2.1 Concrete, Stucco and Masonry Surfaces

Concrete, stucco and masonry surfaces shall be allowed to dry at |east 30
days before painting, except concrete slab on grade which shall be all owed
to cure 90 days before painting. Surfaces shall be cleaned in accordance
with ASTM D 4258. d aze, efflorescence, laitance, dirt, grease, oil
asphalt, surface deposits of free iron and other foreign matter shall be
renoved prior to painting. Surfaces to receive polyurethane or epoxy
coatings shall be acid-etched or nechanically abraded as specified by the
coating manufacturer, rinsed with water, allowed to dry, and treated with
the manuf acturer’s recommended conditioner prior to application of the
first coat.
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3.2.2 Ferrous Surfaces

Ferrous surfaces including those that have been shop-coated, shall be

sol vent - cl eaned or detergent-washed in accordance with SSPC SP 1. Surfaces
that contain |oose rust, loose mll scale, and other foreign substances
shal | be cl eaned nechanically with hand tools according to SSPC SP 2, power
tools according to SSPC SP 3 or by sandbl asting according to SSPC SP 7.
Shop-coated ferrous surfaces shall be protected from corrosion by treating
and touching up corroded areas i medi ately upon detection

3.2.3 Nonferrous Metallic Surfaces
Gal vani zed, al umi num and al um numal |l oy, |ead, copper, and other nonferrous
nmetal surfaces shall be solvent-cleaned or detergent-washed in accordance
with SSPC SP 1.

3.2. 4 Gypsum Board Surfaces

Gypsum board surfaces shall be dry and shall have all |oose dirt and dust
renoved by brushing with a soft brush, rubbing with a cloth, or
vacuum cl eaning prior to application of the first-coat material. A damp
cloth or sponge may be used if paint will be water-based.

3.2.5 Masti c- Type Surfaces
Mastic-type surfaces shall be prepared by renoving foreign material
3.2.6 Wyod Surfaces

Wbod surfaces shall be cleaned of foreign nmatter. Moisture content of the
wood shall not exceed 12 percent as measured by a noisture neter, unless

ot herwi se aut horized. Wod surfaces adjacent to surfaces to receive

wat er -t hi nned paints shall be prined and/or touched up before applying

wat er -t hi nned paints. Snall, dry seasoned knots shall be scraped, cleaned,
and given a thin coat of comercial knot seal er, before application of the
primng coat. Pitch on |arge, open, unseasoned knots and all other beads
or streaks of pitch shall be scraped off, or, if it is still soft, renoved
with mneral spirits or turpentine, and the resinous area shall be thinly
coated with knot sealer. Finishing nails shall be set, and all hol es and
surface inperfections shall be primed. After priming, holes and

i mperfections in finish surfaces shall be filled with putty or plastic wood
filler, colored to match the finish coat if natural finish is required,
allowed to dry, and sanded snoboth. Putty or wood filler shall be
conpati bl e wi th subsequent coati ngs.

3.2.6.1 Interior Wod Stain

Interior wood surfaces to receive stain shall be sanded. Gak and ot her
open-grain wood to receive stain shall be given a coat of wood filler not
| ess than 8 hours before the application of stain; excess filler shall be
renoved and the surface sanded snoot h.

3.2.7 Previ ously Pai nted Surfaces
Previ ously painted surfaces damaged during construction shall be thoroughly
cl eaned of all grease, dirt, dust or other foreign matter. Blistering,

cracki ng, flaking and peeling or other deteriorated coatings shall be
renoved. Slick surfaces shall be roughened. Danaged areas such as, but not
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limted to, nail holes, cracks, chips, and spalls shall be repaired with
suitable naterial to match adjacent undanaged areas. Edges of chi pped
pai nt shall be feather edged and sanded smoboth. Rusty netal surfaces shal
be cl eaned as per SSPC requirenments. Solvent, nechanical, or chenica

cl eani ng net hods shall be used to provide surfaces suitable for painting.
Chal k shall be renoved so that when tested in accordance with ASTM D 4214,
the chal k resistance rating is no |l ess than 8. New, proposed coatings
shal |l be conpatible with existing coatings. |If existing surfaces are

gl ossy, the gloss shall be reduced.

3.3 M XI NG AND THI NNI NG

When thinning is approved as necessary to suit surface, tenperature,

weat her conditions, or application nmethods, paints may be thinned in
accordance with the manufacturer’s directions. Wen thinning is allowed,
paints shall be thinned i mediately prior to application with not nore than
0.125 L of suitable thinner per liter. The use of thinner shall not
relieve the Contractor from obtaining conplete hiding, full filmthickness,
or required gloss. Thinning shall not cause the paint to exceed limts on
vol atil e organi c conpounds. Paints of different manufacturers shall not be
nm xed.

3.3.1 Two- Conponent Systens

Two- conponent systens shall be mixed in accordance with nanufacturer’s
instructions. Any thinning of the first coat to ensure proper penetration
and sealing shall be as reconmended by the manufacturer for each type of
substrate

3.4 APPLI CATI ON

Pai nting practices shall conply with applicable federal, state and | oca

| aws enacted to insure conpliance with Federal Cean Air Standards. Unless
ot herwi se specified or recommended by the paint manufacturer, paint may be
applied by brush, roller, or spray. At the tine of application, paint
shal | show no signs of deterioration. Uniform suspension of pignments shal
be mami ntai ned during application. Each coat of paint shall be applied so
dry filmshall be of uniformthickness and free fromruns, drops, ridges,
waves, pinholes or other voids, |aps, brush narks, and variations in color
texture, and finish. Hding shall be conplete. Rollers for applying

pai nts and enanels shall be of a type designed for the coating to be
applied and the surface to be coated. Special attention shall be given to
insure that all edges, corners, crevices, welds, and rivets receive a film
thi ckness equal to that of adjacent painted surfaces. Paints, except

wat er -t hi nned types, shall be applied only to surfaces that are conpletely
free of noisture as determ ned by sight or touch
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3.4.1 Ventil ation

Affected areas shall be ventilated during paint application so that workers
exposure to chem cal substances shall not exceed linits as established by
ACA H 02, or as required by a nore stringent applicable regulation

Interior work zones having a volunme of 280 cubic nmeters or |less shall be
ventilated at a m nimum of 2 air exchanges per hour. Ventilation in |arger
wor k zones shall be maintained by neans of mechani cal exhaust. Sol vent
vapors shall be exhausted outdoors, away fromair intakes and workers.
Return air inlets in the work zone shall be tenporarily seal ed before start
of work until the coatings have dri ed.

3.4.2 Respirators

Operators and personnel in the vicinity of operating paint sprayers shal
wear respirators.

3.4.3 Fi rst Coat

The first coat on plaster, gypsumwall board, and other surfaces shal

i ncl ude repeated touching up of suction spots or overall application of
primer or sealer to produce uniformcolor and gloss. Excess seal er shal
be wi ped off after each application. The first coat on both faces of wood
doors shall be applied at essentially the same tine. d azed doors and
sashes shall be given the specified coating systemw thin 3 weeks of the
time they are glazed, but not before the glazing material has set; paint
shal | overlay glass about 1.78 mmall around. Each varnish coat shall be
sanded lightly prior to application of subsequent coats.

3.4. 4 Ti m ng

Surfaces that have been cl eaned, pretreated, and otherw se prepared for
pai nting shall be given a coat of the specified first coat as soon as
practical after such pretreatnent has been conpleted, but prior to any
deterioration of the prepared surface. Sufficient tinme shall elapse

bet ween successive coats to permt proper drying. This period shall be
nodi fi ed as necessary to suit weather conditions. O -based or

ol eoresi nous solvent-type paints shall be considered dry for recoating when
the paint feels firm does not deformor feel sticky under noderate
pressure of the thunmb, and the application of another coat of paint does
not cause the undercoat to lift or |ose adhesion. Manufacturer’s
instructions for application, curing and drying time between coats of
two- conponent systens shall be foll owed.
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3.4.5 Ferrous-Metal Priner

Primer for ferrous-metal shall be applied to ferrous surfaces to receive
pai nt other than asphalt varnish prior to deterioration of the prepared
surface. The semitransparent filmapplied to sone pipes and tubing at the
mll is not to be considered a shop coat, but shall be overcoated with the
specified ferrous-nmetal priner prior to application of finish coats.

3.5 | DENTI FI CATI ON OF FI RE AND SMOKE RATED WALL ASSEMBLI ES

Contractor shall provide painted identification band and |ettering on those
wal s that are rated. Lettering and band shall be | ocated no nore than 150
nm above finished ceiling for the length of wall that applies. Both sides
of the rated wall shall be identified and narked BEFORE ceiling is
installed. Band shall be 100 nm hi gh continuous red line. Lettering shal
be at least 75 mmin height. Hand witten identification shall not be

perm tted.

3.6 Pl PE COLOR CODE MARKI NG

Pi pes in exposed areas and in accessibl e pipe spaces shall be provided wth
color band and titles adjacent to all valves, except those provided at
pl unbi ng fixtures, at not nore than 12 neter spacing on straight pipe runs,
adj acent to change in direction, and on both sides where pipes pass through
wal s or floors. Color code marking shall be of the color listed in TABLE
| and the size listed in TABLE II. The arrows shall be installed adjacent
to each band to indicate the direction of flowin the pipe. The |egends
shal|l be printed in upper-case black letters as listed in TABLE |I. Letter
sizes shall be as listed in TABLE I1. Marking shall be painted or applied
using col ored, pressure-sensitive adhesive markers of standard manufacture.
Pai nt shall be as specified for insulated and uninsul ated pi pi ng.

TABLE |. COLOR CODES FOR MARKI NG PI PE
Letters and
Mat eri al Band Ar r ow Legend
Col d wat er (potable) G een White POTABLE
WATER
Fire protection water Red White FI RE PR
WATER
Hot water (donestic) Green White H W
Chilled water supply G een Wi te CHWS
Chilled water return G een White C.HWR
Nat ural gas Bl ue Wi te NAT. GAS
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TABLE |. COLOR CODES FOR MARKI NG PI PE
Letters and
Mat eri al Band Arr ow* Legend
Condensat e Yel | ow Bl ack COND
TABLE 11. COLOR CODE MARKI NG SI ZES
Qut si de Di aneter W dth of Arrow Si ze of Legend
of Pi pe Covering Col or Band Length x Wdth Letters and Nuneral s
(nm) (nm) (nm) (nm)
Less than 38 200 200 x 57 13
38 to 60 200 200 x 57 19
60 to 150 300 200 x 57 31
200 to 225 600 300 x 110 63
Over 250 800 300 x 115 88
3.7 M SCELLANEQUS PAI NTI NG
3.7. 1 Lettering
Lettering shall be provided as schedul ed on the draw ngs, shall be Gothic

type, and shal
application.

. 8 SURFACES TO BE PAI NTED

Surfaces listed in the painting schedules at the end of this section
than those listed in paragraph SURFACES NOT TO BE PAI NTED, shal

as schedul ed.
.9 SURFACES NOT TO BE PAl

Surfaces of sprinkler
precast concrete, hardware,

shal | not be painted.

3.10 CLEAN NG
C ot hs,
shal |l be placed in closed netal
day. Upon conpletion of the work,
shal

and ot her deposits on adjacent surfaces shal

| eft clean and acceptabl e.

11 PAI NTI NG SCHEDULES

be bl ack enanel

heads,

be removed fromthe site or destroyed in an approved manner.

Sanpl es shall be approved before

ot her
be painted
NTED

fire classification |abels, and architectura
fittings, and other factory finished itens

cotton waste and other debris that mght constitute a fire hazard

containers and renpved at the end of each
stagi ng, scaffol ding, and containers

Pai nt
be renoved and the entire job

The foll owi ng painting schedules identify the surfaces to be painted and
prescribe the paint to be used and the nunber of coats of paint to be

appl i ed.

optional systems or coats.

Contractor options are indicated by

or bet ween
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EXTERI OR PAI NTI NG SCHEDULE

Sur f ace First Coat Second Coat Third Coat
Ferrous netal SSPC Pai nt 25 FS TT- E- 489 FS TT- E- 489
unl ess ot herwi se gl oss gl oss
speci fi ed.

Gal vani zed netal . FS TT-P-19 FS TT-E-2784 FS TT-E-2784
Type |1 sem -gloss Type |1 semi-gloss

Al um num FS TT-P-19 FS TT-E- 2784 FS TT-E- 2784
al um num al | oy, Type |1 sem -gloss Type |

sem - gl oss

and ot her non-
ferrous neta
(non-gal vani zed)
(non-anodi zed)
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I NTERI OR PAI NTI NG SCHEDULE

Sur f ace First Coat Second Coat Third Coat
Gypsum board, Cl D A-A- 2347 Cl D A-A- 2247 None
sem - gl oss
flat, unless e (o] R LR
ot herw se indicated Cl D A- A-2248 None
flat
Gypsum boar d: FS TT-C- 535 FS TT-C- 535 None
in |ocations Type |1 Type |

indicted on finish
schedul e to receive
epoxy coati ng.

Precast concrete, Cl D A- A-2348* Cl D A- A-2247 None

wal | s; sem - gl oss

flat, unless e (o] B
ot herwi se i ndi cat ed Cl D A- A-2248 None

flat *primer rated at not |less than 0.70 pernms per ASTM E 96-A
Concrete: floors FS TT-S- 223 None None

i ndi cated CONC-1
in finish schedul e

Metal in shower, Ferrous netal: FS TT-E- 2784 FS TT-E- 2784
and restroom FS TT- P- 645 Type 11 Type 11
areas. = mmmememmemee—aoo-- sem - gl oss sem - gl oss
Al um num
FS TT- P- 645
Gal vani zed surface:
no primner:
Ferrous netal FS TT- P- 645 FS TT-E-2784 FS TT-E-2784
unl ess Type |1 Type |
ot herw se
speci fi ed.
Ferrous netal Two coats of paint as recomended by None
factory-prinmed t he equi pnent manuf acturer
nmechani cal and
el ectrica
equi pnent .
Gal vani zed netal: FS TT-P-19 Two coats of paint to match adjacent

areas, sem-gloss, except flat at
exposed netal roof deck
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Wod: stain and Conmerci al l'y CID A-A-2834 CI D A-A-2834
varni sh fini shes avail abl e stain In addition a fourth coat of
CID A-A-2834
Met al : El ectrical Al um num and
conduit runs, ferrous netal:
netal lic tubing, FS TT- P-645 Cl D A- A-2247 Cl D A- A-2247

uni nsul ated ducts

and pi pes, pipe
hangers, |ouvers,
grilles, and air

outlets in areas

sem - gl oss sem - gl oss

Gl vani zed surf ace:
FS TT-P-19

havi ng pai nted adj acent

sur f aces.

Faci ng of vapor
barrier jackets
of presized or
adhesi ve finished
cloth over
on pi pes, ducts,
and equi prent .

Two coats of paint to match None

adj acent areas.

i nsul ati on

O | -based caulking FS TT-P-38

conpound.

Sanme as adj acent areas

-- End of Section --
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SECTI ON 15951

DI RECT DI G TAL CONTROL FOR HVAC

PART 1  GENERAL

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.

Al R MOVEMENT AND CONTROL ASSOCI ATI ON ( AMCA)

AMCA 500 (1994) Test Methods for Louvers, Danpers
and Shutters

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI)
ANSI Cl12.1 (1995) Code for Electricity Metering
AMERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASME)

ASME B40. 1 (1991) Gauges - Pressure Indicating D al
Type - Elastic El enent

| NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS (| EEE)

| EEE C62. 41 (1991; R 1995) Surge Voltages in
Low Vol tage AC Power Circuits

| EEE Std 142 (1991) | EEE Recommended Practice for
Groundi ng of Industrial and Commerci al
Power Systens

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOC!I ATI ON ( NEMA)

NEMVA 250 (1991) Enclosures for Electrical Equipnent
(1000 Vol ts Maxi nmum

NEMA I CS 1 (1993) Industrial Control and Systens

NEMA ST 1 (1988) Specialty Transforners (Exept

Cener al - Pur pose Type)
NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 90A (1996) Installation of Air Conditioning and
Ventilating Systens

UNDERWRI TERS LABCRATORI ES (UL)

UL 268A (1993; Rev thru May 1997) Snoke Detectors
for Duct Application
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1.

UL 508 (1993; Rev thru Cct 1997) Industria
Control Equi pnent

2  GENERAL REQUI REMENTS
The direct digital control (DDC) systemshall be Landis Staefa System 1800

series to provide the functions necessary to neet the sequence of
operations shown on the plans.

.2.1 Base EMCS Connecti on

The buil ding DDC system shal |l be connected by dedi cated phone |ine from
bU|Id|ng 910 to be rad|oed fron1there to bU|Id|ng 840 ﬁ+be#—ep%+e—eab#e—%e—

Progrann1ng at the central ENCS at bU|Id|ng 840 421—shall |nclude al

graphi c updates for the new HVAC systens included in this project.

. 2.2 Nanepl ates, Lens Caps, and Tags

Nanepl ates and | ens caps bearing | egends as shown and tags bearing

devi ce-uni que identifiers as shown shall have engraved or stanped
characters. A plastic or netal tag shall be nmechanically attached directly
to each device or attached by a netal chain or wire. Each airfl ow
neasurenent station shall have a tag showing flow rate range for signa

out put range, duct size, and identifier as shown.

.2.3 Verification of D nensions

After becoming familiar with all details of the work, the Contractor shal
verify all dinensions in the field, and shall advise the Contracting
O ficer of any discrepancy before perform ng any work.

.2.4 Dr awi ngs

Because of the small scale of the drawings, it is not possible to indicate
all offsets, fittings, and accessories that may be required. The
Contractor shall carefully investigate the nechanical, electrical, and
finish conditions that could affect the work to be performed, shall arrange
such work accordingly, and shall furnish all work necessary to nmeet such
condi tions.

.2.5 Power - Li ne Surge Protection

Equi pnent connected to ac circuits shall be protected from power-Iine
surges. Equi pnent protection shall nmeet the requirenments of | EEE C62. 41.
Fuses shall not be used for surge protection

.2.6 Surge Protection for Transnmitter and Control Wring

DDC system control - panel equi prent shall be protected agai nst surges

i nduced on control and transmtter wiring installed outside and as shown.
The equi pnent protection shall be tested in the normal node and in the
conmon node, using the follow ng two wavef orns:

a. A 10-mcrosecond by 1,000-m crosecond waveformwi th a peak voltage
of 1,500 volts and a peak current of 60 anperes.

b. An eight nicrosecond by 20-m crosecond waveformwi th a peak
vol tage of 1,000 volts and a peak current of 500 anperes.
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1.2.7 System Overall Reliability Requirenent

The system shall be configured and installed to yield a nmean tinme between
failure (MIBF) of at |east 40,000 hours. Each DDC controller shall be
desi gned, configured, installed and programmed to provide for stand al one
operation with mnimal performance degradation on failure of other system
conponents to which it is connected or with which it communicates.

1.2.8 DDC System Network Accessibility

Where the systenms to be controlled by the DDC systemare |located in
nmul ti pl e mechani cal roons, each mechanical roomshall have at |east one
conmuni cati on port for the portable workstation/tester. DDC controllers
shall be located in the sane room as the equi pnent being controlled or in
an adj acent space which has direct access to the equi pnent room

1.2.9 System Accuracy and Di spl ay
The system shall nmaintain an end-to-end accuracy for one year from sensor
to operator’s console display for the applications specified and shal
di splay the value as specified. Each tenmperature shall be displayed and
printed to nearest 0.05 degree C

1.2.9.1 Space Tenperature
Space tenperature with a range of 10 to 30 degrees C plus or nminus 0.5
degrees C for conditioned space; minus 1 to plus 55 degrees C plus or
mnus 0.5 degrees C for unconditioned space.

1.2.9.2 Duct Tenperature

Duct tenperature with a range of 5 to 60 degrees C plus or nminus 1 degree
C.

1.2.9.3 Qutside Air Tenperature
Qutside air (QA) tenmperature with a range of mnus 35 to plus 55 degrees C
plus or mnus 1 degree C, wth a subrange of minus 1 to plus 40 degrees C
plus or mnus 0.5 degree C

1.2.9.4 Wat er Tenperature
Water tenperature with a range of minus 1 to plus 40 degrees C plus or
m nus 0.5 degree C, the range of 40 to 120 degrees C plus or mnus 1
degree C, and water tenperatures for the purpose of perform ng energy
calcul ations using differential tenperatures to plus or mnus 0.5 degree C
usi ng nmat ched sensors.

1.2.9.5 H gh Tenperature

Hi gh tenperature with a range of 100 to 260 degrees C plus or mnus 1
degree C.

1.2.9.6 Rel ative Hum dity

Rel ative humidity, within a range of 20 to 80 percent, plus or mnus 6.0
percent of range (display and print to nearest 1.0 percent).
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1.2.9.7 Pressure

Pressure with a range for the specific application plus or mnus 2.0
percent of range (display and print to nearest kPa. )

1.2.9.8 FI ow

Flow with a range for the specific application plus or mnus 3.0 percent of
range, and flows for the purpose of thermal calculations to plus or ninus
2.0 percent of actual flow (display and print to nearest unit, such as
liters per second.

1.2.9.9 KWh and kW Demand

KW and kWdenand with a range for the specific application plus or ninus
1.0 percent of reading (display and print to nearest kW or kW.

1.2.9.10 Anal og Val ue | nput

An anal og value input to the systenis equipnent via an Al with a maxi num
error of 0.50 percent of range, not including the sensor or transmtter
error. This accuracy shall be nmaintained over the specified environmental
condi ti ons.

1.3 SUBM TTALS

Government approval is required for submttals with a "GA" designation
submittals having an "FI O designation are for information only. The
following shall be submitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD-01 Data
Equi pment Conpl i ance Bookl et; FIO

The HVAC Control System Equi prment Conpliance Bookl et (ECB) shall be in
bookl et form and i ndexed, w th nunbered tabs separating the infornmation on
each device. It shall consist of, but not be limted to, data sheets and
catal og cuts which docunent conpliance of all devices and conmponents with
the specifications. The ECB shall be indexed in al phabetical order by the
uni que identifiers. Devices and conmponents which do not have uni que
identifiers shall follow the devices and conponents with unique identifiers
and shall be indexed in al phabetical order according to their functiona
name. The ECB shall include a Bill of Miterials for each HVAC Contro
System The Bill of Materials shall function as the Table of Contents for
the ECB and shall include the device' s unique identifier, device function,
manuf act urer, nodel /part/catal og nunmber used for ordering, and tab nunber
where the device information is located in the ECB. The ECB shall be
submitted along with Submittal SD-04, Draw ngs.

SD- 04 Dr awi ngs
HVAC Control System FIO
Drawi ngs shall be on Al (841 by 594 m) sheets in the form and arrangenent
shown. The draw ngs shall use the sane abbreviations, synbols,
nonencl ature and identifiers shown. Each control systemelenent on a

drawi ng shall have a unique identifier as shown. The HVAC Control System
Drawi ngs shall be delivered together as a conplete submittal. Deviations
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nust be approved by the Contracting O ficer. Draw ngs shall be submtted
along with Submittal SD-01, Data.

a. HVAC Control System Drawi ngs shall include the foll ow ng:

Sheet One: Drawing Index, HVAC Control System Legend.
Sheet Two: Val ve Schedul e, Danper Schedul e.

Sheet Three: Control System Schematic and Equi pment Schedul e.
Sheet Four: Sequence of Operation and Data Terminal Strip Layout.

Sheet Five: Conmunication Network and Bl ock Di agram
Sheet Six: DDC Panel Installation and Bl ock Di agram

(Repeat Sheets Four through Seven for each AHU System)

b. The HVAC Control System Drawi ng I ndex shall show the nane and
nunber of the building, mlitary site, State or other simlar designation
and Country. The Drawi ng Index shall |ist HVAC Control System Draw ngs,

i ncl udi ng the draw ng nunber, sheet nunber, drawing title, and conputer
filename when used. The HVAC Control System Legend shall show generic
synbol s and the nane of devices shown on the HVAC Control System Draw ngs.

c. The valve schedule shall include each valve' s unique identifier
size, flow coefficient Kv , pressure drop at specified flow rate, spring
range, positive positioner range, actuator size, close-off pressure data,

di mensi ons, and access and cl earance requirenments data. Valve schedul es
may be subnmitted in advance but shall be included in the conplete submttal.

d. The danmper schedul e shall contain each danper’s and each
actuator’s identifier, nom nal and actual sizes, orientation of axis and
frame, direction of blade rotation, spring ranges, operation rate, positive
positioner ranges, |ocations of actuators and danmper end sw tches,
arrangenent of sections in multi-section danpers, and nethods of connecting
danpers, actuators, and |linkages. The Danper Schedul e shall include the
maxi mum | eakage rate at the operating static-pressure differential. The
Danper Schedul e shall contain actuator selection data supported by
cal cul ations of the torque required to nmove and seal the danpers, access
and cl earance requirements. Danper schedul es may be submitted i n advance
but shall be included in the conplete submttal.

e. The conpressed air station schematic di agram shall show al
equi prent, including: conpressor with notor horsepower and voltage;
starter; isolators; manual bypasses; tubing sizes; drain piping and drain
traps; reduci ng val ves; dryer; and data on manufacturer’s names and nodel
nunbers, nounting, access, and clearance requirenments. Air Conpressor and
air dryer data shall include calculations of the air consunption of al
current-to-pneumatic transducers and of any other control systemdevices to
be connected to the conpressed air station, and the conpressed air supply
dewpoi nt tenperature at 140 kPa . Conpressed air station schematic
drawi ngs shall be submitted for each conpressed air station

f. The HVAC control system schematics shall be in the form shown, and
shall show all control and mechani cal devices associated with the HVAC
system A system schenatic drawi ng shall be submtted for each HVAC system

g. The HVAC control system equi pnment Schedul e shall be in the form
shown. All devices shown on the draw ngs having uni que identifiers shal
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be referenced in the equi pnent schedule. Information to be included in the
equi pment schedul e shall be the control |oop, device unique identifier

devi ce function, setpoint, input range, and additional inportant paraneters
(i.e., output range). An equi pnent schedul e shall be subnmitted for each
HVAC system

h. The HVAC control system sequence of operation shall reflect the
| anguage and format of this specification, and shall refer to the devices
by their unique identifiers as shown. No operational deviations from
specified sequences will be permitted wi thout prior witten approval of the
Contracting Oficer. Sequences of operation shall be subnitted for each
HVAC control systemincluding each type of terminal unit control system

i. The HVAC control systemwiring diagranms shall be functional wring
di agranms which show the interconnection of conductors and cables to HVAC
control panel terminal blocks and to the identified ternminals of devices,
starters and package equi pnent. The wiring diagrans shall show necessary
junpers and ground connections. The wiring diagrans shall show the | abels
of all conductors. Sources of power required for HVAC control systens and
for packaged equi pnment control systens shall be identified back to the
panel board circuit breaker nunmber, HVAC system control panel, nagnetic
starter, or packaged equi pment control circuit. Each power supply and
transforner not integral to a controller, starter, or packaged equi pnent
shal | be shown. The connected volt-anpere | oad and the power supply
vol t-anpere rating shall be shown. Wring diagranms shall be subnmitted for
each HVAC control system

SD-08 Statenents
Conmi ssi oni ng Procedures; FIO

Si x copies of the HVAC control system comi ssioning procedures, in booklet
formand i ndexed, 60 days prior to the scheduled start of conm ssioning.
Conmi ssi oni ng procedures shall be provided for each HVAC control system
and for each type of terminal unit control system The Conmi ssi oning
procedures shall reflect the format and | anguage of this specification, and
refer to devices by their unique identifiers as shown. The Conm ssi oning
procedures shall be specific for each HVAC system and shall give detail ed
st ep- by-step procedures for conmi ssioning of the system

a. The Conm ssioning procedures shall include detail ed, product
specific set-up procedures, configuration procedures, adjustnent
procedures, and calibration procedures for each device. Were the detailed
product specific conm ssioning procedures are included in manufacturer
suppl i ed nmanual s, reference may be nade in the HVAC control system
conmi ssi oni ng procedures to the manual s.

b. An HVAC control system comm ssioning procedures equi pnent |ist
shal |l be included that lists the equi prment to be used to acconplish
conmi ssioning. The list shall include manufacturer nane, nodel nunber,
equi prent function, the date of the latest calibration, and the results of
the latest calibration.

Performance Verification Test Procedures; FIO
Si x copies of the HVAC Control System Performance Verification Test
Procedures, in booklet formand i ndexed, 60 days before the Contractor’s

schedul ed test dates. The performance verification test procedures shal
refer to the devices by their unique identifiers as shown, shall explain,
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step-by-step, the actions and expected results that will denpnstrate that
the HVAC control systemperforns in accordance with the sequences of
operation, and other contract docunents. An HVAC control system
performance verification test equipnment |ist shall be included that lists
the equi pment to be used during performance verification testing. The |ist
shal I include nmanufacturer name, nodel nunber, equi pnent function, the date
of the latest calibration, and the results of the latest calibration

Trai ning Course Materials; FIO

An outline for the HVAC control systemtraining course with a proposed tine
schedul e. Approval of the planned training schedule shall be obtained from
the Governnment at |east 60 days prior to the start of the training. Six
copi es of HVAC control systemtraining course naterial 30 days prior to the
schedul ed start of the training course. The training course naterial shal

i ncl ude the operation manual, mai ntenance and repair manual, and paper
copi es of overheads used in the course.

SD- 09 Reports
Commi ssi oni ng Report; FIO

Si x copies of the HVAC Control System Commi ssioning Report, in booklet form
and i ndexed, within 30 days after conpletion of the system comm ssioning.
The conmi ssioning report shall include data collected during the HVAC
control system conm ssioning procedures and shall follow the fornat of the
comm ssi oni ng procedures. The conmi ssioning report shall include al
configuration checksheets with final values listed for all paraneters,
setpoints, P, |, D setting constants, calibration data for all devices,
results of adjustnments, and results of testing.

Performance Verification Test Report; FIO

Si x copies of the HVAC Control System Performance Verification Test Report,
i n booklet formand i ndexed, within 30 days after conpletion of the test.
The HVAC control system perfornance verification test report shall include
data coll ected during the HVAC control system performance verification
test. The original copies of all data gathered during the performance
verification test shall be turned over to the Governnment after Governnent
approval of the test results.

SD- 18 Records
Service Organi zations; FIO
Six copies of a list of service organizations qualified to service the HVAC
control system The list shall include the service organization nane,
address, technical point of contact and tel ephone nunber, and contractua
poi nt of contact and tel ephone numnber.

SD-19 Operation and Mii ntenance Manual s
Qperation Manual; FIO

Si x copies of the HVAC Control System Operation Manual, for each HVAC
control system 30 days before the date schedul ed for the training course.

1.4 DELI VERY AND STORAGE
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Products shall be stored with protection fromthe weather, humdity and
tenmperature variations, dirt and dust, and other contam nants, within the
storage condition limts published by the equi pment manufacturer. Danpers
shall be stored so that seal integrity, blade alignment and frame alignment
are nai ntai ned.

1.5 OPERATI ON MANUAL

An HVAC control system operation nmanual in indexed booklet formshall be
provi ded for each HVAC control system The operation manual shall include
the HVAC control system sequence of operation, and procedures for the HVAC
system start-up, operation and shut-down. The operation nmanual shal

i nclude as-built HVAC control systemdetail drawi ngs. The operation nmanua
shal |l include the as-built configuration checksheets, the procedures for
changi ng HVAC control system setpoints, and the procedures for placing HVAC
systemcontrollers in the manual control node.

a. The procedures for changi ng HVAC control system setpoints shal
descri be the step-by-step procedures required to change the process
vari abl e setpoints, the alarmsetpoints, the bias settings, and set point
reset schedul es.

b. The procedures for placing HVAC system controllers in the manual
control node shall describe step-by-step procedures required to obtain
manual control of each controlled device and to nmanual |y adjust their
posi tions.

1.6 MAI NTENANCE AND REPAI R MANUAL

An HVAC control system mai ntenance and repair nmanual in indexed bookl et
formin hardback binders shall be provided for each HVAC control system
The mai ntenance and repair nanual shall include the routine maintenance
checklist, a recomrended repair methods list, a list of recommended

mai nt enance and repair tools, the qualified service organization list, the
as-built comm ssioning procedures and report, the as-built performance
verification test procedures and report, and the as-built equi pnent data
bookl et .

a. The routine maintenance checklist shall be arranged in a col umar
format. The first colum shall list all devices listed in the equi pnent
conpl i ance booklet, the second colum shall state the maintenance activity
or state no mai ntenance required, the third colum shall state the
frequency of the nmintenance activity, and the fourth colum for additiona
coments or reference.

b. The recomended repair nmethods list shall be arranged in a
columar format and shall list all devices in the equi pnment data conpliance
bookl et and state the gui dance on recommended repair nethods, either field
repair, factory repair, or whole-itemrepl acenent.

c. The as-built equi pment data bookl et shall include the equipnent
conpl i ance bookl et and manufacturer supplied user manual s and i nformation.

d. If the operation nmanual and the maintenance and repair nanual are
provided in a comron volunme, they shall be clearly differentiated and
separatel y i ndexed.

1.7 MAI NTENANCE AND SERVI CE
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Services, materials and equi pnrent shall be provided as necessary to
maintain the entire systemin an operational state as specified for a
peri od of one year after successful conpletion and acceptance of the
Performance Verification Test. Inpacts on facility operations shall be
m ni m zed.

1.7.1 Description of Wrk

The adjustment and repair of the system shall include the manufacturer’s
requi red adjustnents of conputer equiprment, software updates, transm ssion
equi prent and i nstrunentati on and control devices.

1.7.2 Per sonne

Servi ce personnel shall be qualified to acconmplish work pronptly and
satisfactorily. The CGovernment shall be advised in witing of the nane of
the designated service representative, and of any changes in personnel

1.7.3 Schedul ed | nspections

Two i nspections shall be performed at six-nonth intervals (or less if
requi red by the manufacturer), and all work required shall be perforned.
I nspections shall be scheduled in June and Decenber. These inspections
shal | incl ude:

a. Visual checks and operational tests of equipnrent.
b. Fan checks and filter changes for control system equipnent.

c. Cean control system equipnent including interior and exterior
surf aces.

d. Check and calibrate each field device. Check and calibrate 50
percent of the total analog points during the first inspection. Check and
calibrate the remai ning 50 percent of the anal og points during the second
maj or i nspection. Certify analog test instrunentation accuracy to be tw ce
that of the device being calibrated. Randomy check at |east 25 percent of
all digital points for proper operation during the first inspection
Random y check at |east 25 percent of the remaining digital points during
the second inspection

e. Run system software diagnostics and correct diagnosed probl ens.
f. Resolve any previous outstandi ng problens.
1.7.4 Schedul ed Wor k

This work shall be perfornmed during regular working hours, Mnday through
Fri day, excluding |egal holidays.

1.7.5 Enmer gency Service

The CGovernnent will initiate service calls when the systemis not
functioning properly. Qualified personnel shall be available to provide
service to the system A tel ephone nunber where the service supervisor can
be reached at all tines shall be provided. Service personnel shall be at
the site within 24 hours after receiving a request for service. The
control system shall be restored to proper operating condition within three
cal endar days after receiving a request for service.
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1.7.6 Qper ati on

Schedul ed adjustnments and repairs shall include verification of the contro
system operation as denonstrated by the applicable tests of the performance
verification test.

1.7.7 Records and Logs

Dated records and | ogs shall be kept of each task, with cunul ative records
for each mmjor conponent, and for the conplete systemchronologically. A
continuous |log shall be maintained for all devices. The |log shall contain
initial anal og span and zero calibration values and digital points.

Conpl ete | ogs shall be kept and shall be available for inspection onsite,
denonstrating that planned and systematic adjustnents and repairs have been
acconpl i shed for the control system

1.7.8 Wirk Requests

Each service call request shall be recorded as received and shall include
the serial nunber identifying the conponent involved, its |ocation, date
and time the call was received, nature of trouble, names of the service
personnel assigned to the task, instructions describing what has to be
done, the anpunt and nature of the materials to be used, the tine and date
work started, and the tine and date of conpletion. A record of the work
perfornmed shall be submitted within 5 days after work i s acconpli shed.

1.7.9 System Modifications

Recomendati ons for system nodification shall be subnmitted in witing. No
system nodi fications, including operating paraneters and control settings,
shal | be nade wi thout prior approval of the Governnent. Any nodifications
made to the systemshall be incorporated into the operations and

mai nt enance manual s, and ot her docunentation affected.

1.7.10 Sof t war e

Updates to the software shall be provided for system operating and
application software, and operation in the systemshall be verified.
Updates shall be incorporated into operations and mai ntenance nanual s, and
sof tware docunentation. There shall be at |east one schedul ed update near
the end of the first year’s warranty period, at which tine the | atest

rel eased version of the Contractor’s software shall be installed and
val i dat ed

1.8 FACTORY TESTI NG

The Contractor shall assenble the factory test DDC system as specified and
shall performtest to denonstrate that the performance of the system
satisfies the requirements of this specification. Mdel nunbers of

equi prent tested shall be identical to those to be delivered to the site.
Oiginal copies of data produced, including results of each test procedure
during factory testing shall be delivered to the Government at the
conclusion of testing, prior to Governnent approval of the test. The test
results docunentation shall be arranged so that commands, responses, and
data acquired are correlated in a manner which will allow for | ogical
interpretation of the data.

1.8.1 Factory Test Setup
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The factory test setup shall include the follow ng:
a. Central workstation/tester.
b. Printer.
c. DDC test set.
d. Portable workstation/tester.
e. Comunication |inks of each type and speed incl udi ng MODEMs.
f. D al-up MODEM

g. Software.

PART 2 PRODUCTS

2.

1 GENERAL EQUI PMENT REQUI REMENTS

Units of the sane type of equipnent shall be products of a single

manuf acturer. Each nmajor conponent of equi pnent shall have the

manuf acturer’s name and address, and the nodel and serial nunber in a
conspi cuous place. Materials and equi pnment shall be standard products of a
manuf acturer regularly engaged in the manufacturing of such products, which
are of a simlar material, design and workmanship. The standard products
shal | have been in a satisfactory commercial or industrial use for two
years prior to use on this project. The two years’ use shall include
applications of equipnent and materials under simlar circunstances and of
simlar size. The two years' experience shall be satisfactorily conpl eted
by a product which has been sold or is offered for sale on the commercia
mar ket through advertisenents, manufacturers’ catal ogs, or brochures.
Products having |l ess than a two-year field service record will be
acceptable if a certified record of satisfactory field operation, for not

| ess than 6,000 hours exclusive of the nanufacturer’s factory tests, can be
shown. The equi pnent itens shall be supported by a service organi zation

Itens of the same type and purpose shall be identical, including equipment,
assenblies, parts and components. Automatic tenperature controls shall be
direct digital controls that will provide the required sequence of
operation.

1.1 El ectrical and El ectroni c Devices

El ectrical, electronic, and el ectropneunatic devices not |located within a
DDC panel shall have a NEMA ICS 1 enclosure in accordance with NEVA 250
unl ess ot herw se shown.

. 1.2 Standard Signal s

Except for air distribution term nal unit control equi prent, the output of
all analog transmitters and the anal og i nput and output of all DDC
controllers shall be 4-to-20 mAdc signals. The signal shall originate from
current-sourci ng devices and shall be received by current-sinking devices.

.1.3 Anbi ent Tenperature Linits

DDC panel s shall have anbient condition ratings of 1.7 to 49 degrees C and
10 to 95 percent relative hum dity, noncondensing. Devices installed
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outdoors shall operate within limt ratings of mnus 37 to plus 66 degrees
C I nstrumentation and control elenments shall be rated for continuous
operation under the anbient environnental tenperature, pressure, humdity,
and vi bration conditions specified or normally encountered for the
installed | ocation.

2.1. 4 Year 2000 Conpliance

Al'l equi pnent and software shall be Year 2000 conpliant and shall be able
to accurately process date/tine data (including, but not limted to,

cal cul ati ng, conparing, and sequencing) from into, and between the
twentieth and twenty-first centuries, including | eap year cal cul ati ons,
when used in accordance with the product docunentation provided by the
contractor, provided that all products (e.g. hardware, software, firmare)
used in conbination with other information technol ogy, shall accurately
process date/tine data if other information technol ogy properly exchanges
date/tine data with it.

2.2 FI BER OPTI C CABLE

2.2.1 Fi ber Optic Cable
Loose tube, riser rated fiber optic cable containing two fiber size 62.5
mcrons. Fiber to be approved for indoor and outdoor use with no U V.
fading. Mninmumcrush resistance 226 Kg. M ni num band wi dth 160 nhz at
850 nm and 500 nmhz at 1300 nm

2.3 WRING

2.3.1 Termi nal Bl ocks

Term nal bl ocks shall be insulated, nodul ar, feed-through, clanp style with
recessed captive screwtype clanpi ng nmechanism shall be suitable for rai
nmounting, and shall have end plates and partition plates for separation or
shal I have encl osed sides.

2.3.2 Control Wring for 24-Volt Circuits

Control wiring for 24-volt circuits shall be 18 AWG mi ni mum stranded
copper and shall be rated for 300-volt service

2.3.3 Wring for 120-Volt Circuits

Wring for 120-volt circuits shall be 18 AW ni ni mum stranded copper and
shall be rated for 600-volt service

2.3.4 I nstrunentati on Cabl e

Instrunentation cable shall be 18 AWG stranded copper, single- or
nmultiple-twisted, mnimum50 mm lay of twi st, 100 percent shiel ded pairs,
and shall have a 300-volt insulation. Each pair shall have a 20 AWG

ti nned- copper drain wire and individual overall pair insulation. Cables
shal | have an overall al um num pol yester or tinned-copper cable-shield
tape, overall 20 AWG tinned-copper cable drain wire, and overall cable

i nsul ati on.

2.3.5 Transforners

Step down transformers shall be utilized where control equi pment operates
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2.

at lower than line circuit voltage. Transformers, other than transforners
in bridge circuits, shall have prinaries wound for the voltage avail able
and secondaries wound for the correct control circuit voltage. Transforner
shal |l be sized so that the connected load is 80 percent of the rated
capacity or less. Transformers shall conformto UL 508 and NEMA ST 1.

.4 ACTUATCRS

Actuators shall be electric or electronic as shown and shall be provided
wi th nounting and connecting hardware. Actuators shall fail to their
spring-return positions on signal or power failure. The actuator stroke
shall be Iimted in the direction of power stroke by an adjustable stop.
Actuators shall have a visible position indicator. Actuators shal

snoot hly open or close the devices to which they are applied and shall have
a full stroke response tine of 60 seconds or less. Electric actuators
shall have an oil-imersed gear train. Electric or electronic actuators
operating in series shall have an auxiliary actuator driver. Electric or
el ectroni ¢ actuators used in sequencing applications shall have an
adj ust abl e operating range and start point. Pneunatic actuators shall be
rated for 172 kPa operating pressure except for high-pressure
cylinder-type actuators.

.4.1 Val ve Actuators

Val ve actuators shall be selected to provide a m ni mum of 125 percent of
the notive power necessary to operate the valve over its full range of
operation.

.4.2 Positive Positioners

Positive positioners are required for pneumatic actuators. Each positive
positioner shall be a pneunatic relay with a nmechani cal feedback nechani sm
and an adjustabl e operating range and starting point.

.5 AUTOVATI C CONTROL VALVES

Val ves shal |l have stainless-steel stens and stuffing boxes w th extended
necks to clear the piping insulation. Unless otherw se stated, valves
shal | have gl obe style bodies. Valve bodies shall be designed for not |ess
than 862 kPa working pressure or 150 percent of the system operating
pressure, whichever is greater. Valve |eakage rating shall be 0.01 percent
of rated Kv . Unless otherw se specified, bodies for valves 40 nm and
smal | er shall be brass or bronze, with threaded or union ends; bodies for
50 mm val ves shall have threaded ends; and bodies for valves 50 to 80 mm
shal | be of brass, bronze or iron. Bodies for valves 65 mm and |arger
shal | be provided with flanged-end connections. Valve Kv shall be within
100 to 125 percent of the Kv shown.

.5.1 Two- Wy Val ves

Two- way modul ati ng val ves shall have equal - percentage characteristics.

.5.2 Thr ee- Wy Val ves

Three-way val ves shall provide linear flow control with constant total flow
t hroughout full plug travel.

53 Val ves for Chill ed-Water Service
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Internal valve trimshall be bronze except that valve stenms may be type 316
stainless steel. Valve Kv shall be within 100 to 125 percent of the Kv
shown. Valves 100 mm and |arger shall be butterfly.

2.6 DAMPERS
2.6.1 Danper Assenbly

A single danper section shall have blades no | onger than 1.2 nmeters and
shal | be no higher than 1.8 neters. Maxi mum danper bl ade wi dth shall be
203 mm Larger sizes shall be nmade froma conbi nati on of sections.
Danpers shall be steel, or other materials where shown. Flat blades shal
be made rigid by folding the edges. Bl ade-operating |inkages shall be
within the frame so that bl ade-connecting devices within the sane danper
section shall not be located directly in the air stream Danper axles
shall be 13 mm mnimm plated steel rods supported in the danper frame by
stai nl ess steel or bronze bearings. Blades nounted vertically shall be
supported by thrust bearings. Pressure drop through dampers shall not
exceed 10 Pa at 5.1 m's in the wi de-open position. Franes shall not be
less than 50 nm in width. Danpers shall be tested in accordance with AMCA
500.

2.6.2 Oper ati ng Links

Operating |inks external to danpers, such as crankarns, connecting rods,
and line shafting for transmitting notion from danper actuators to danpers,
shall withstand a |oad equal to at |east tw ce the maxi mumrequired
danper-operating force. Rod |lengths shall be adjustable. Links shall be
brass, bronze, zinc-coated steel, or stainless steel. W rking parts of
joints and cl evises shall be brass, bronze, or stainless steel

Adj ust ments of crankarns shall control the open and cl osed positions of
danpers.

2.6.3 Danper Types
Danpers shall be parallel-blade type
2.6.3.1 Qutside Air, Return Air, and Relief A r Danpers

Qutside air, return air and relief air danpers shall be provi ded where
shown. Bl ades shall have interlocking edges and shall be provided with
conpressi bl e seals at points of contact. The channel franmes of the danpers
shal |l be provided with janb seals to mnimze air | eakage. Danpers shal

not leak in excess of 102 L/s per square neter at 1017 Pa static pressure
when cl osed. Seals shall be suitable for an operating tenperature range of
m nus 40 to plus 94 degrees C Danpers shall be rated at not |less than 10
ms air velocity.

2.6.3.2 Mechani cal and El ectrical Space Ventil ati on Danpers
Mechani cal and el ectrical space ventilation danpers shall be as shown.
Danpers shall not |eak in excess of 406 L/s per square neter at 1017 Pa
static pressure when closed. Danpers shall be rated at not less than 7.6
ns air velocity.

2.7 SMXE DETECTORS

Duct smoke detectors shall be provided in supply and return air ducts in
accordance with NFPA 90A. Duct snpke detectors shall conformto the
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requirenents of UL 268A. Duct snpoke detectors shall have perforated
sanpling tubes extended into the air duct. Detector circuitry shall be
mounted in a netallic enclosure exterior to the duct. Detectors shall have
manual reset. Detectors shall be rated for air velocities that include air
fl ows between 2.5 and 20 nis. Detectors shall be powered fromthe fire
alarm control panel (FACP). Detectors shall have two sets of normally open
alarm contacts and two sets of nornmally closed alarmcontacts. Detectors
shal |l be connected to the building fire alarmpanel for alarminitiation

A renpte annunci ation | anp and accessible renote reset switch shall be
provi ded for duct detectors that are mounted eight feet or nore above the
finished floor and for detectors that are not readily visible. Renbte

| anps and switches as well as the affected fan units shall be properly
identified in etched rigid plastic placards.

2.8 I NSTRUMENTATI ON
2.8.1 Measur enent s

Transmtters shall be calibrated to provide the foll owi ng neasurenents,
over the indicated ranges, for an output of 4 to 20 mAdc:

a. Conditioned space tenmperature, from10 to 30 degrees C

b. Duct tenperature, from5 to 60 degrees C.

c. Chilled-water tenperature, fromnnus 1 to plus 38 degrees C
d. CQutside-air tenmperature, frommnus 35 to plus 55 degrees C

e. Relative humdity, 0 to 100 percent for space and duct high-limt
applications.

f. Pitot-tube air-flow neasurement station and transmtter, fromO to
25 Pa for flowvelocities of 3.5to0 6 mMms , 0 to 60 Pa for velocities of
3.5t0 9 mMs , or 0 to 125 Pa for velocities of 3.5 to 13 nmis .

g. Electronic air-flow nmeasurenent station and transmitter, fromoO0.6
to 13 m's .

2.8.2 Tenperature I nstrunments
2.8.2.1 Resi st ance Tenperature Detectors (RTD)

Tenperature sensors shall be 100 ohns 3- or 4-wire RTD. Each RTD shall be
platinumwith a tol erance of plus or minus 0.1 percent at 0 degrees C, and
shal | be encapsul ated in epoxy, series 300 stainless steel, anodized

al um num or copper. Each RTD shall be furnished with an RTD transm tter
as specified, integrally nounted unl ess ot herw se shown.

2.8.2.2 Cont i nuous Averagi ng RTD

Conti nuous averagi ng RTDs shall have a tol erance of plus or minus 0.5
degrees C at the reference tenperature, and shall be of sufficient |length
to ensure that the resistance represents an average over the cross section
in which it is installed. The sensing elenment shall have a bendabl e copper
sheath. Each averagi ng RTD shall be furnished with an RTD transnitter to
match the resistance range of the averagi ng RTD

2.8.2.3 RTD Transm tter
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The RTD transmitter shall match the resistance range of the RTD. The
transmtter shall be a two-wire, |oop powered device. The transmitter
shal | produce a linear 4-to0-20 mAdc out put corresponding to the required
tenmperature measurenent. The output error shall not exceed 0.1 percent of
the calibrated nmeasuremnent.

2.8.3 Rel ative Hum dity Instruments

Arelative-humdity instrument for indoor application shall have a
nmeasurenent range fromO to 100 percent relative-humidity and be rated for
operation at anbient air tenperatures within the range of mnus 4 to plus
55 degrees C. It shall be capable of being exposed to a condensing air
stream (100 percent RH) with no adverse effect to the sensor’s calibration
or other harmto the instrument. The instrunment shall be of the

wal | -mounted or duct-nounted type, as required by the application, and
shal | be provided with any required accessories. Instruments used in duct
high-limt applications shall have a bul k pol ynmer resistive sensing

el ement. Duct-nounted instrunents shall be provided with a duct probe
designed to protect the sensing el enent fromdust accunul ati on and
nmechani cal damage. The instrunment (sensing element and transmitter) shal
be a two-wire, |oop-powered device and shall have an accuracy of plus or

m nus three percent of full scale within the range of 20 to 80 percent
relative humdity. The instrument shall have a typical long-termstability
of 1 percent or less drift per year. The transmtter shall convert the
sensing elenent’s output to a linear 4-20 mAdc output signal in proportion
to the nmeasured relative-hunidity value. The transnmitter shall include

of fset and span adj ustnents.

2.8.4 Ther nowel | s

Thernowel | s shall be Series 300 stainless steel with threaded brass plug
and chain, 50 nm | aggi ng neck and extension type well. Inside dianeter
and insertion length shall be as required for the application.

2.8.5 Sunshi el ds

Sunshi el ds for outside air tenperature sensing elenents shall prevent the
sun fromdirectly striking the tenperature sensing elenents. The
sunshi el ds shall be provided with adequate ventilation so that the sensing
el enent responds to the anbient tenperature of the surroundings. The top
of each sunshield shall have a gal vani zed netal rainshield projecting over
the face of the sunshield. The sunshields shall be painted white.

2.9  THERMOSTATS
Thernostat ranges shall be selected so that the setpoint is adjustable
wi t hout tools between plus or minus 5 degrees C of the setpoint shown.
Thernostats shall be electronic or electric.
2.9.1 Nonnodul ati ng Room Ther nost at s
Contacts shall be single-pole double-throw (SPDT), hernetically seal ed, and
wired to identified termnals. Mximumdifferential shall be 3 degrees C.
Room t hernostats shall be enclosed with separate | ocking covers (guards).
2.9.2 M croprocessor Based Room Thernostats

M croprocessor based thermpstats shall have built-in keypads for scheduling
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of day and night tenperature settings. Wen out of the scheduling node,
thernostats shall have continuous display of tine, with AM and PM
i ndi cator, continuous display of day of week, and either continuous display
of roomtenperature with display of tenperature setpoint on demand, or
conti nuous display of tenperature setpoint with display of roomtenperature
on demand. In the programmbl e node, the display shall be used for
interrogating time program ON-OFF setpoints for all seven days of the week.
The tinme programshall allow two separate tenperature setback intervals
per day. The thernpstats shall have a neans for tenporary and manual
override of the program schedule, with automatic programrestoration on the
followi ng day. Thernostats shall have a repl aceabl e battery to maintain
the timng and maintain the schedule in nenory for one year in the event of
a power outage. Maximumdifferential shall be 1 degree C When used for
heat punp applications, the thernbstat shall have an energency heat switch.

2.9.3 Modul ati ng Room Ther nost at s

Modul ati ng roomthernostats shall have either one output signal, two output
signals operating in unison, or two output signals operating in sequence,
as required for the application. Each thernostat shall have an adjustable
throttling range of 2 to 4 degrees C for each output. Roomthernostats
shal | be enclosed with separate | ocking covers (guards).

2.9. 4 Nonnodul ating Capillary Thernostats and Aquastats

Each thernostat shall have a capillary length of at |east 1500 mm, shal
have adj ustable direct-reading scales for both setpoint and differential
and shall have a differential adjustable from3 to 9 degrees C Aquast at s
shall be of the strap on type, with 5 degrees C fixed differenti al

2.9.5 Freezestats

Freezestats shall be manual reset, |low tenmperature safety thernostats, with
NO and NC contacts and a 6000 nmm el ement which shall respond to the
col dest 450 nm segmrent.

2.9.6 Modul ating Capillary Thernostats

Each thernostat shall have either one output signal, two output signals
operating in unison, or two output signals operating in sequence, as
required for the application. Thernostats shall have adjustable throttling
ranges of 2 to 4 degrees C for each output.

2.9.7 Fan-Coil Unit Room Ther nostats

El ectrical rating shall not exceed 2.5 anperes at 30 volts ac. Housing
shal |l be corrosion resisting netal or nolded plastic. Transforner and fan
relay shall be provided for the proper operation of each thernostatic
control system as necessary to suit the design of the control system using
the thernostats specified below. Either separate heating thernostats and
separate cooling thernostats or dual elenent heating cooling thernostats
may be provi ded. Mdtor speed switches shall be provided for three-speed
fan control

2.9.7.1 Heat i ng Ther nost at
Fan-coil heating thernmostats shall be provided with fixed heat anticipation

and shall have a single-pole, single-throw (SPST) switch hernetically
seal ed and actuated by a binmetallic or bellows type element. Thernostats
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shal |l be provided with external tenperature setting devices with a factory
set maxi mum of 22 degrees C Heating thernostats shall have an adjustabl e
range of at |least 7 degrees bel ow 20 degrees C.

2.9.7.2 Cool i ng Ther nost at

Fan-coil cooling thernobstats shall be provided with fixed cooling
anticipation heater and shall have a single-pole, single-throw (SPST)
switch hernetically sealed and actuated by a bimetallic or bellows type
el enent. Thernostats shall be provided with external tenperature setting
devices with a factory set m ni num of 25 degrees C. Cooling thernostats
shal | have an adjustable range of at |east 4 degrees above 25 degrees C.

2.9.7.3 Conbi nati on Ther npst at

Fan coil unit combination heating-cooling thernostats shall be provided
with separate tenperature sensing elenents for each system and shall have
a single-pole, single-throw (SPST) switch, hernetically seal ed and actuated
by a binetallic or bellows type elenent. Each elenent shall operate
switches to provide single stage control for heating and cooling. Heating
and cooling circuits shall be electrically isolated fromeach other

Scal es and ranges shall be as specified for individual thernopstats.
Thernostats shall contain, or a subbase shall be provided which contains,
sel ector switches for Heat-Of-Cool. A changeover controller providing
aut omati ¢ sunmer-w nter changeover for thernostats by sensing the supplied
fluid tenperature shall be provided. A limted range heating-cooling dead
band t hernostat shall control cooling when tenperature is above the upper
set poi nt and heating when tenperature is below the | ower setpoint and shal
have a dead band, with no heating or cooling, when tenperature is between
the setpoints. Setpoint adjustnment shall be conceal ed.

2.10 PRESSURE SW TCHES AND SOLENO D VALVES

2.10.1 Pressure Switches
Each switch shall have an adjustable setpoint with visible setpoint scale.
Range shall be as shown. Differential adjustnment shall span 20 to 40
percent of the range of the device.

2.11 | NDI CATI NG DEVI CES

2.11.1 Ther nonmet er s

2.11.1.1 Pi pi ng System Ther noneters
Pi pi ng system thernoneters shall have brass, malleable iron or alunmi num
all oy case and frame, clear protective face, permanently stabilized gl ass
tube with indicating-fluid colum, white face, black nunbers, and a 230 mMm
scale. Thernmoneters for piping systens shall have rigid stenms with
straight, angular, or inclined pattern

2.11.1.2 Pi pi ng System Thernoneter Stens
Ther nonet er stens shall have expansion heads as required to prevent
breakage at extreme tenperatures. On rigid-stemthernoneters, the space
bet ween bulb and stemshall be filled with a heat-transfer medi um

2.11.1.3 Nonaver agi ng Air-Duct Thernoneters
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Air-duct thernonmeters shall have perforated stem guards and 45-degree
adj ust abl e duct flanges with | ocking nmechani sm

2.11.1. 4 Aver agi ng Air-Duct Thernoneters

Averagi ng thernmoneters shall have a 90 nm (nominal) dial, with black
| egend on white background, and pointer traveling through a 270-degree arc.

2.11.1.5 Accur acy

Thernoneters shall have an accuracy of plus or mnus one percent of scale
range. Thernmoneters shall have a range suitable for the application

2.11. 2 Pressure Gauges

Gauges shall be 50 mm (nominal) size, back connected, suitable for field
or panel nounting as required, shall have black | egend on white background,
and shall have a pointer traveling through a 270-degree arc. Accuracy
shall be plus or mnus three percent of scale range. Gauges shall neet
requi renents of ASME B40. 1.

2.11.2. 1 Hydroni ¢ System Gauges

Gauges for hydronic system applications shall have ranges and graduati ons
as shown.

2.11.3 Low Differential Pressure Gauges

Gauges for low differential pressure measurenments shall be a m ni mum of 90
mm (nominal) size with two sets of pressure taps, and shall have a

di aphragm actuated pointer, white dial with black figures, and pointer zero
adjustrment. Gauges shall have ranges and graduati ons as shown. Accuracy
shal |l be plus or minus two percent of scal e range.

2.12 CONTROL DEVI CES AND ACCESSCRI ES
2.12.1 Rel ays

Control relay contacts shall have utilization category and ratings sel ected
for the application, with a mninmmof two sets of contacts (two normally
open, two normally closed) enclosed in a dustproof enclosure. Relays shal
be rated for a mnimumlife of one mllion operations. Qperating tine
shall be 20 m|liseconds or |ess. Relays shall be equi pped with coi
transi ent suppression devices to limt transients to 150 percent of rated
coil voltage. Tinme delay relays shall be 2PDT with eight-pin connectors,
dust cover, and a matching rail-munted socket. Adjustable timng range
shall be 0 to 5 minutes. Power consunption shall not be greater than three
watts.

2.12.2 Joul e or Watthour Meters

Joule nmeters shall be in accordance with ANSI Cl12.1 and have pul se
initiators for remote nonitoring of Joule consunption. Pulse initiator
shal |l consist of formC contacts with a current rating not to exceed two
anperes and voltage not to exceed 500 V, with conbinations of VA not to
exceed 100 VA, and a life rating of one billion operations. Mter sockets
shall be in accordance with ANSI Cl12.1.

2.12.3 Joul e or Watthour Meters with Denand Register
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Meters shall be in accordance with ANSI Cl12.1 and shall have pul se
initiators for remote nonitoring of Joule consunption and instantaneous
demand. Pulse initiators shall consist of formC contacts with a current
rating not to exceed two anperes and voltage not to exceed 500 V, with
conbi nati ons of VA not to exceed 100 VA, and a life rating of one billion
operations. Meter sockets shall be in accordance with ANSI Cl2.1

2.12. 4 Joul e or Watthour Transducers

Joul e transducers shall have an accuracy of plus or mnus 0.25 percent for
kWand Joule outputs fromfull lag to full |ead power factor. |nput
ranges for kWand Joule transducers shall be selectable wi thout requiring
the changing of current or potential transfornmers. The output shall be 4
to 20 mAdc.

2.12.5 Current Sensing Rel ays

Current sensing relays shall provide a nornmally-open contact rated at a

m ni mum of 50 volts peak and 1/2 anpere or 25 VA, noninductive. There
shall be a single hole for passage of current carrying conductors. The
devi ces shall be sized for operation at 50 percent rated current based on
the connected | oad. Voltage isolation shall be a ninimum of 600 volts.

2.13 DI RECT DI A TAL CONTROL (DDC) HARDWARE

Al'l functions, constraints, data base paraneters, operator devel oped
progranms and any other data shall be downl oadable from a portable

wor kstation/tester or the central workstation/tester to network contro
panels, RIU s, universal progranmable controllers, and unitary controllers.
Downl oad shall be acconplished through both the primary network and the

| ocal DDC portable workstation/tester port.

2.13.1 Net wor k Control Pane

Net wor k control panels shall be mcroconputer-based with sufficient nenory
provided to performall specified and shown network control panel functions
and operations, including spare capacity for all spares and its I/O
functions specified. Each network control panel and renote /O units (R U)
shal | have a mnimum of 10% of its I1/O functions as spare capacity but not
less than 2 of each type used in each. The type of spares shall be in the
sanme proportion as the inplenmented 1/0O functions on the panel, but in no
case shall there be less than two spare points of each type. The panel /0O
functions shall be furnished conplete, with no changes or additions
necessary to support inplenentation of spare functions. Qutput relays
associated with digital signals shall be considered part of the I/O
function, whether physically nounted in the enclosure or separately
nounted. | nplenentation of spare points shall necessitate only providing
the additional field sensor or control device, field wiring including
connection to the system and point definition assignment by the operator
using the central workstation/tester or portable workstation/tester. The
panel shall contain all necessary |/O functions to connect to field sensors
and control panels. 1/0O function operation shall be fully supervised to
detect 1/O function failures. Network control panels shall operate in an

i ndependent stand-al one node, which is defined as all network control pane
operations perforned by the network control panel w thout any continuing
input fromother Direct digital controls or portable workstation/tester.
The network control panel shall be capable of controlling a mx of at |east
32 RIUs, unitary controllers, and universal progranmable controllers.
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2.13.1.1 I ntegral Features
The network control panel shall include:
a. Min power swtch.
b. Power on indicator.

c. Portable workstation/tester port, connector, and if necessary
power supply.

d. Manufacturers control network port.

e. On-Of-Auto switches for each DO which controls a device. These
swi tches shall be nmounted in the field panel, with the exception of notors,
for which the switch shall be mounted at the notor control center.
On-OFf-Auto switches are not required for DO associated with a status or
alarm such as pilot lights. The status of these switches shall be
avai l able to the panel for further processing.

f. Mninmm Maxi nrum Aut o switches, or Auto-Mnual sw tches wth manual
out put override, for each AO. The status of these shall be available to
the panel for further processing.

g. An intrusion detection device, connected as an al arm
2.13.1.2 Commruni cati on Interfaces
The foll owi ng comuni cation capabilities shall function sinultaneously.

a. Manufacturers Control Network. Manufacturers control network
comuni cations interfaces for each data transm ssion systens (DTS) circuit
bet ween network control panels and RIUs, unitary controllers, and universa
programmabl e controllers, shall be provided. Comunication interfaces
shal | be provided between each network control panel and associated I/0
functions. The DIS will provide for transm ssi on speeds necessary to
conply with performance requirenments specified. DTS equipnment shall be
installed in the network control panel enclosure.

b. Portable Wrkstation/ Tester Port. A comunications port for
interfacing to a portable workstation/tester shall be provided. Network
control panel workstation/tester port other than RS-232,shall be converted
to RS-232, including cabling and power supply, and shall be pernanently
installed in the panel

c. Primary Network Port. The network control panel shall either have
a built in primary network Port or be capable of accepting a primary
network port expansion card for future networking to a base wide utility
nonitoring and control system (UMCS). The primary network port expansion
card shall be either Ethernet (I1EEE802.3) or ARCNET.

2.13.1.3 Menory and Real Tine Cock (RTC) Backup

The network control panel menory and real tinme clock functions shal
continue to operate for a mininmnumof 72 hours in the event of a power
failure. |If rechargeable batteries are provided, automatic charging of
batteries shall be provided. Wenever a either a permanent

wor kst ation/tester or portable workstation/tester is nonitoring the network
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control panel, a |low battery al arm nessage shall be sent to it.
2.13.1. 4 Dupl ex Cutl et

A single phase, 120 Vac el ectrical service outlet for use with test
equi prent shall be furnished either inside or within 2 neters of the
networ k control panel enclosure.

2.13.1.5 Locki ng Encl osures

Locki ng type mounting cabinets with common keying shall be furnished for
each network control panel

2.13.1.6 Fai | ure Mbde

Upon failure of the network control panel, either due to failure of the
networ k control panel hardware or of the manufacturers control network, the
network control panel shall revert to the failure node as shown.

a. Mnufacturers Control Network Failure: Upon failure of the
manuf acturers control network, the network control panel shall operate in
an i ndependent stand-al one node.

b. Network Control Panel Hardware Failure: Upon failure of the
network control panel hardware, the network control panel shall cease
operation and stop comunications with other network control panels, RIUs,
unitary controllers and universal programmable controllers connected to the
affected network control panel. The affected network control panel shal
respond to this failure as specified and shown.

2.13.2 R U

The RIU shall be functionally a part of the network control panel as
specified, but may be renptely | ocated fromthe network control panel and
conmuni cate over a dedi cated comrunication circuit. Wen renmotely |ocated,
the 1/0O functions shall be subject to the same requirenents as for the
network control panel hardware. RIUs shall be used to connect renote

i nputs and outputs to a network control panel and shall contain al
necessary |/ O functions to connect to field sensors and control devices.
Rl U operation shall be fully supervised by the network control panel to
detect failures. Each R U shall have a mnimumof 10 %of its I/0O
functions as spare capacity. The type of spares shall be in the sane
proportion as the inplenented I/0O functions on the RIU, but in no case
shall there be |l ess than two spare points of each type. The R U shall be
furni shed conplete, with no changes or additions necessary to support

i mpl ement ati on of spare functions. Qutput relays associated with digita
signal s shall be considered part of the I/O function, whether physically
nounted in the enclosure or separately nounted. |[|nplenentation of spare
points by others shall require only providing the additional field sensor
or control device, field wiring including connection to the system and
poi nt definition assignment by the operator. The RIU shall either report
the status of all connected points on each scan, or report the status of
all points which have changed state or value since the previous scan

2.13.2.1 I ntegral Features
The RI U shall include:

a. Min power switch.
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b. Power on indicator.

c. Portable workstation/tester port, connector, and if necessary
power supply.

d. Manufacturers control network port.
e. An intrusion detection device, connected as an al arm
2.13.2.2 Dupl ex Cutl et

A single phase, 120 Vac el ectrical service outlet for use with test
equi prent shall be furnished either inside or within 2 neters of the RIU

2.13.2.3 Locki ng Encl osures

Locki ng type nounting cabinets with comobn keying shall be furnished for
each R U

2.13.2. 4 Fai | ure Mode

Upon failure of the RIU, either due to failure of the RIU hardware or of
the DTS, the RIU shall revert to the failure node shown.

2.13.3 Uni versal Progranmabl e Controller (UPC

The uni versal progranmable controller shall be a mcroprocessor based
control | er designed and programred to control and nonitor systems as shown.
Resi dent prograns shall be contained in reprogramabl e nonvol atil e nenory.

Each uni versal programmable controller shall contain necessary power
supplies, transfornmers, nenory, I/O functions and comunications interfaces
necessary to performits required functions and to provide control and

noni tori ng of connected equi pnent and devices. It shall contain al
necessary |/ O functions to connect to field sensors and controls. [/O
operation shall be fully supervised to detect 1/O function failures. It

shal | provide for operation as a device connected to the systemvia the
manuf acturers control network.

2.13.3.1 Integral Features
The universal programmable controller shall include as a mni num
a. Min power swtch.
b. Power on indicator.

c. Portable workstation/tester port, connector, and if necessary
power supply.

d. Manufacturers control network port.

e. |1/0O functions
(1) 8 D
(2) 4 DO
(3) 8 A
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(4) 4 AO
(5) 1 PA

2.13.3.2 Conmuni cation I nterfaces

The UPC shall have the follow ng conuni cation capabilities which shal
function sinultaneously.

a. Mnufacturers Control Network. The manufacturers control network
conmuni cations interface for a data transm ssion systens (DTS) circuit
bet ween the UPC and a network control panels shall be provided. The DTS
will provide for transm ssion speeds necessary to conply with perfornmance
requi renents specified. DTS equi pnent shall be installed in the UPC Pane
encl osure.

b. Portable Wrkstation/ Tester Port. A comunications port for
interfacing to a portable workstation/tester shall be provided. A UPC
wor kst ation/tester port other than RS-232, shall be converted to RS-232,

i ncl udi ng cabling and power supply, and shall be permanently installed in
t he panel

2.13.3.3 Menory and RTC Backup

The UPC nmenory and real time clock functions shall continue to operate for
a mnimumof 72 hours in the event of a power failure. |[If rechargeable
batteries are provided, automatic charging of batteries shall be provided.
Whenever a either a permanent workstation/tester or portable

wor kstation/tester is nmonitoring the network control panel, a |low battery
al arm message shall be sent to it.

2.13.3.4 Specific Requirements

Each universal programrabl e controller shall be accessible for purposes of
application selection, control paraneters, set point adjustnent, and
nonitoring fromany DDC controller connected to the sane nanufacturers
control network as the universal programmable controller. This shall be
done using a portable workstation/tester connected to a portable

wor kst ation/tester port either directly or via nodem

2.13.3.5 Locki ng Encl osures

Locki ng type nounting cabinets with comobn keying shall be furnished for
each encl osure.

2.13.3.6 Fai | ure Mode

Upon failure of the universal progranmmmble controller, it shall revert to
the failure node of operation as shown.

2.13. 4 Unitary Controller

The unitary controller shall be a mcroprocessor based, stand-al one,

dedi cat ed purpose controller, comunicating with the network control panel
desi gned and programmed to control fan coil units. Each unitary controller
shal | contain resident progranms in nonvolatile menory for each specific
application inmplenented. Each unitary controller shall contain necessary
power supplies, transformers, menory, |/O functions and communi cati ons
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i nterfaces necessary to performits required functions and to provide
control and nonitoring of connected equi pnent and devices. It shal
contain all necessary I/O functions to connect to field sensors and
controls. |/O operation shall be fully supervised to detect I/0O function
failures and shall provide for operation as a device connected to the
network control panel via the manufacturers control network.

2.13.4.1 Integral Features
The unitary controller shall include:
a. Min power swtch.
b. Power on indicator.
c. Portable workstation/tester port, connector, and power supply.
d. Manufacturers control network port.
e. Al 1I/Ofunctions required to inplenment the requirenents as shown.
2.13.4.2 Conmuni cation Interfaces

The unitary controller shall have the foll owi ng communi cation capabilities
whi ch shall function simultaneously.

a. Manufacturers Control Network. The manufacturers control network
comuni cations interface for a data transm ssion systens (DTS) circuit
between the unitary controller and a network control panel shall be
provided. The DTS will provide for transm ssion speeds necessary to conply
wi th perfornance requirenents specified. DTS equipnment shall be installed
in the unitary control panel enclosure.

b. Portable Wrkstation/ Tester Port. A comunications port for
interfacing to a portable workstation/tester shall be provided. A unitary
controll er workstation/tester port other than RS-232, shall be converted to
RS- 232, including cabling and power supply, and shall be pernanently
installed in the panel. For unitary controller applications where the
controller is not nounted in an enclosure, such as for fan-coil units or
VAV terminal units, a portable conversion device for an RS-232 connecti on
to the portable workstation/tester may be provided.

2.13.4.3 Specific Requirenents

Unitary controller conponents for new air distribution termnal units shal
be furnished to the air distribution termnal unit manufacturer for factory
nounting and calibration. Existing air distribution ternminal units shal

be controlled by field installed unitary controllers.

a. Accessibility and Interfaces: Each unitary controller shall be
accessi bl e for purposes of application selection, control paraneters, set
poi nt adjustnent, and nonitoring using a portable workstation/tester
connected to the nmanufacturers control network. They shall also be
accessible with a portable workstation/tester connected to the unitary
control l er portable workstation/tester port.

2.13.4. 4 Fai | ure Mode

Upon failure of the unitary controller, it shall revert to the failure node
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of operation as shown.
2.13.5 Chiller Control Pane

Chiller control panel shall be mcroprocessor-based and shall provide, both
| ocally and through the Manufacturers Control Network, the control

noni toring, and safety equi pnment functions provided by the chiller

manuf scturer’s control panel (s) (two conmunications ports total). The
chiller control panel instrumentation and control ranges and accuracies
shall match those of the chiller manufacturer’s control devices. The
chiller panel shall have a conmunication port for interface to a Portable
Wor kst ati on/ Tester through either the Manufacturers Control Network or
nodem for chiller(s) start/stop, chilled water tenperature reset, and
nonitoring of chiller operating status, alarns, and power consunption.

2.13.6 I/ O Functions
2.13.6.1 DDC Hardware |/ O Functi ons

I/ O Functions shall be provided as part of the DDC system and shall be in
accordance with the foll ow ng:

a. The analog input (Al) function shall nonitor each anal og input,
perform A-to-D conversion, and hold the digital value in a buffer for
interrogation. The A-to-D conversion shall have a mni mumresolution of 10
bits plus sign. Signal conditioning shall be provided for each anal og
input. Analog inputs shall be individually calibrated for zero and span
in hardware or in software. The Al shall incorporate common node noise
rejection of 50 dB fromO to 100 Hz for differential inputs, and nornal
node noi se rejection of 20 dB at 60 Hz from a source i npedance of 10,000
ohns. Input ranges shall be within the range of 4-to-20 mAdc.

b. The anal og output (AO function shall accept digital data, perform
D-to- A conversion, and output a signal within the range of 4-to-20 mAdc.
D-to- A conversion shall have a mininumresolution of eight bits plus sign
Anal og outputs shall be individually calibrated for zero and span. Short
circuit protection on voltage outputs and open circuit protection on
current outputs shall be provided. An individual gradual sw tch for manua
override of each anal og out put and means of physically securing access to
these switches shall be provided. Each AO shall have a three-position
switch for selection of the DDC control signal, no control, or a locally
generated control signal for connection to the controlled device. Feedback
shal |l be provided to the systemas to the status of the output (nanua
control or automatic). Switches for pneunatic control outputs shal
provide a connection for an externally generated pneumatic signal. Al
switches shall be either of a key operated design with the sane keying
system used for other outputs or otherw se suitably protected from
unaut hori zed access.

c. The digital input (D) function shall accept on-off, open-close,
or other change of state (two state data) indications. Isolation and
protecti on agai nst an applied steady-state voltage up to 180 Vac peak shal
be provi ded.

d. The digital output (DO function shall provide contact closures
for nmonmentary and mai ntai ned operation of output devices. Cosures shal
have a mi ni num duration of 0.1 second. DO relays shall have an initia
breakdown vol tage between contacts and coil of at |east 500 V peak
El ectromagnetic interference suppression shall be furnished on all output
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lines to limt transients to nondamagi ng | evels. Protection against an
appl i ed steady-state voltage up to 180 Vac peak shall be provided. M ninum
contact rating shall be one anpere at 24 Vac.

e. The pul se accunul ator function shall have the same characteristics
as the DI. In addition, a buffer shall be provided to totalize pul ses and
allow for interrogation by the DDC system The pul se accunul ator shal
accept rates up to 20 pul ses per second. The totalized value shall be
reset to zero upon operator’s conmmand.

f. Signal conditioning for sensors shall be provided as specified.

g. The binary coded decinmal (BCD) function: The BCD function shal
have the sanme characteristics as the DI, except that, in addition, a buffer
shal | be provided to totalize inputs and allow for interrogation by the
network control panel. The BCD function shall have 16-channel optically
i sol ated buffered inputs to read four digit numbers. The BCD function
shal | accunul ate inputs at rates up to 10 inputs per second.

2.13.6.2 Fai | ure Mbde

Upon failure of the I/O function, including data transm ssion failure,

| ogi c power supply failure, DDC processor malfunction, software failure,

i nterposing relay power failure, or any other failure which prevents stand
al one operation of any DDC nornal |y capabl e of stand al one operati on,
connected outputs shall be forced to the failure node shown.
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2.14 DDC SOFTWARE

Al DDC software described in this specification shall be furnished as part
of the conplete DDC System

2.14. 1 Qperating System
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Each DDC shall contain an operating systemthat controls and schedul es that
DDC s activities inreal tinme. The DDC shall maintain a point database in
its nenory that includes all parameters, constraints, and the |atest val ue
or status of all points connected to that DDC. The execution of DDC
application progranms shall utilize the data in menory resident files. The
operating systemshall include a real tinme clock function that maintains
the seconds, mnutes, hours, date and nonth, including day of the week.
Each DDC real time clock shall be automatically synchronized with the
network control panel real tinme clock at |east once per day to plus or

m nus 10 seconds. Wen the network control panel is connected to a centra
wor kst ation/tester, the network control panel RTC shall be updated by the
central workstation/tester RTC. The time synchronization shall be
acconpl i shed wi thout operator intervention and w thout requiring system
shutdown. The operating systemshall allow | oading of software, data files
data entry, and diagnostics fromthe central workstation/tester both
locally through the central workstation/tester port and remotely through a
network control panel and the manufacturers control network.

2.14. 1.1 Startup

The DDC shall have startup software that causes automatic commencenent of
operation wi thout human intervention, including startup of all connected
I/O functions. A DDC restart program based on detection of power failure
at the DDC shall be included in the DDC software. Upon restoration of
power to the DDC, the programshall restart equi pnent and restore |loads to
the state at time of power failure, or to the state as comanded by tine
programs or other overriding programs. The restart program shall include
start time del ays between successive comands to prevent demand surges or
overload trips. The startup software shall initiate operation of self-test
di agnostic routines. Upon failure of the DDC, if the database and
application software are no longer resident or if the clock cannot be read,
the DDC shall not restart and systens shall remmin in the failure node
indicated until the necessary repairs are made. |If the database and
application prograns are resident, the DDC shall resume operation after an
adjustable tinme delay of fromO to 600 seconds. The startup sequence for
each DDC shall include a unique tine delay setting for each control output
when system operation is initiated.

2.14.1.2 Oper ating Mde

Each DDC shall control and nonitor functions as specified, independent of
conmuni cations with other DDC. This software shall performall DDC
functions and DDC resident application prograns as specified using data
obtained fromI/O functions and based upon the DDC real tinme clock
function. Wen comuni cations circuits between the DDC are operable, the
DDC shall obtain real time clock updates and any required gl obal data

val ues transmitted from other network control panels. The DDC software
shal | execute commands after perform ng constraints checks in the DDC
Status and anal og val ues, including alarnms and other data shall be
transmtted fromother network control panels when comrunications circuits
are operable. |If conmunications are not avail able, each DDC shall function
i n stand-al one node and operational data, including the [atest status and
val ue of each point and results of calculations, normally transmitted from
ot her network control panels shall be stored for later transmission to the

network control panel. Storage for the |atest 256 val ues shall be provided
at each network control panel. Each DDC shall accept software downl oaded
fromthe network control panel. Constraints shall reside at the DDC

2.14.1. 3 Fai | ure Mode
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Upon failure for any reason, each DDC shall perform an orderly shutdown and
force all DDC outputs to a predeternmined (failure nbpde) state, consistent
with the failure nbdes shown and the associ ated control device.
2.14.2 Functi ons

The Contractor shall provide software necessary to acconplish the follow ng
functions, as appropriate, fully inplemented and operational, wthin each
network control panel, R U wunitary controller and universal progranmble
controller.

a. Scanning of inputs.

b. Control of outputs.

c. Reporting of anal og changes outside a selectable differenti al

d. Reporting of unauthorized digital status.

e. Reporting of alarnms automatically to network control panel

f. Reporting of 1/O status to network control panel upon request.

. Maintenance of real tinme, updated by the network control panel at
| east once a day.

h. Communication with the network control panel

i. Execution of DDC resident application prograns.

j. Averaging or filtering of Als.

k. Constraints checks (prior to command issuance).

|. Diagnostics.

m Portable workstation/tester operation as specified.

n. Reset of PA by operator based on tinme and val ue.
2.14.2.1 Anal og Monitoring

The system shall neasure and transmt anal og val ues including cal cul at ed
anal og points. An anal og change in value is defined as a change exceedi ng
a preset differential value as specified. The record transnmitted for each
anal og value shall include a readily identifiable flag which indicates the
abnormal status of the value when it deviates from operator sel ectable
upper and |lower analog limts. Analog values shall be expressed in proper
engineering units with sign. Engineering units conversions shall be

provi ded for each neasurement. Each engi neering units conversion set shal
i ncl ude range, span, and conversion equation. A vocabulary of engineering
unit descriptors shall be provided, using at |east three al phanuneric
characters to identify information in the system The system shall support
255 different engineering units.

2.14.2.2 Logic (Virtual) Points

Logic (virtual) points shall be software points entered in the point
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dat abase which are not directly associated with a physical I/0O function.
Logic (virtual) points shall be analog or digital points created by

cal cul ati on fromany conbi nati on of digital and anal og points, or other
data having the properties of real points, including alarns, wthout the
associ ated hardware. Logic (virtual) points shall be defined or cal cul ated
and entered into the database by the Contractor. The cal cul ated anal og
poi nt shall have point identification in the sane format as any ot her
anal og point. The calculated point shall be used in any program where the
real value is not obtainable directly. Constants used in calcul ations
shal | be changeabl e on-line by the operator. Calculated point val ues shal
be current for use by the systemw thin 10 seconds of the tinme of any input
changes.

2.14.2.3 State Vari abl es

I f an anal og point represents nmore than two (up to eight) specific states,
each state shall be naneable. For exanple, a |evel sensor shall be

di spl ayed at its neasured engineering units plus a state variable with
naned states usable in prograns or for display such as | ow

al arml | ow/ nor mal / hi gh/ hi gh al arm

2.14.2. 4 Anal og Totalization

Any anal og point shall be operator assignable to the totalization program
Up to eight anal og values shall be totalized within a selectable tine
period. At the end of the period, the totals shall be stored.
Totalization shall then restart fromzero for the next time period. The
program shall keep track of the peak and total value measured during the
current period and for the previous period. The operator shall be able to
set or reset each totalized value individually. The time period shall be
able to be operator defined, nodified or deleted on-Iline.

2.14.2.5 Trendi ng

Any anal og or cal cul ated point shall be operator assignable to the trend
program Up to eight points shall be sanmpled at individually assigned

i nterval s, selectable between one mnute and two hours. A m ni mum of the
nost recent 128 sanpl es of each trended point shall be stored. The sanple
intervals shall be able to be defined, nodified, or deleted on-line.

2.14.3 |/ O Poi nt Database/ Paraneter Definition
Each 1/ 0O point shall be defined in a database residing in the DDC. The
definition shall include all physical paranmeters associated with each
point. Each point shall be defined and entered into the database by the
Contractor, including as applicable:
a. Nane.

b. Device or sensor type (i.e., sensor, control relay, notors).
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c. Point identification nunber.
d. Unit.
e. Building nunber.
f. Area.
g. [Island.
h. DDC nunmber and channel address.
i. KW(running).
j.- KW(starting).
k. Sensor range.
. Controller range.
m  Sensor span
n. Controller span
0. Engineering units conversion (scale factor).
p. Setpoint (anal og).
g. Hi gh reasonabl eness val ue (anal og).
r. Low reasonabl eness val ue (anal og).
s. Hghalarmlimt differential (return to normal).
t. Lowalarmlimt differential (return to nornal).
u. High alarmlimt (anal og).
v. Lowalarmlimt (analog).
w. Alarmdisable tinme period upon startup or change of setpoint.
X. Anal og change differential (for reporting).
y. Alarmclass and associated prinary nessage text.
z. Hi gh accunulator limt (pulse).
aa. Status description
bb. Run tine target.
cc. Failure node as specified and shown.
dd. Constraints as specified.

2.14.4 A arm Processing
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Each DDC shall have al arm processing software for Al, D, and PA alarms for
all real and virtual points connected to that DDC

2.14.4.1 Digital Alarns Definition

Digital alarms are those abnormal conditions indicated by Dis as specified
and shown.

2.14.4.2 Anal og Al arnms Definition

Anal og al arnms are those conditions higher or [ower than a defined val ue, as
neasured by an Al. Anal og readings shall be conpared to predefined high
and low limts, and alarmed each tine a value enters or returns froma
l[imt condition. Unique high and low limts shall be assigned to each
anal og point in the system Analog alarmlimts shall be stored in the DDC
dat abase. Each analog alarmlimt shall have an associated unique linmit

di fferential specifying the anmount by which a variable nmust return into the
proper operating range before being annunciated as a

return-to-normal -state. Al linmts and differentials shall be entered
on-line by the operator in limts of the neasured variable, wthout
interruption or loss of monitoring of the point concerned. The program
shal | automatically change the high or lowlinits or both, of any anal og
poi nt, based on tine schedul ed operations as specified, allowing for a tine
interval before the alarmlimt becones effective. |In CPA applications,
key the imt to a finite deviation traveling with the setpoint. The
system shal|l automatically suppress analog alarmreporting associated with
a digital point when that digital point is turned off.

2.14.4.3 Pul se Accunul ator Al arnms Definition
Pul se accunul ator alarnms are those conditions calculated fromtotalized
val ues of accumul ator inputs or PA input rates that are outside defined
[imts as specified and shown. PA totalized values shall be conpared to
predefined lints and alarned each time a value enters a limt condition
Unique limts shall be assigned to each PA point in the system Linmts
shall be stored in the DDC dat abase.

2.14.5 Constraints

2.14.5.1 Equi pnment Constraints Definitions

Each control point in the database shall have DDC resident constraints
defined and entered by the Contractor, including as applicable:

a. Mximumstarts (cycles) per hour
b. M ninmumoff tine.
c. Mnimmon tine.
d. Hghlinmt (value in engineering units).
e. Lowlimt (value in engineering units).
2.14.5.2 Constrai nts Checks
Control devices connected to the system shall have the DDC nenory resident

constraints checked before each command is issued to insure that no
equi prent danage will result frominproper operation. Each comrand shal
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be executed by the DDC only after all constraints checks have been passed.
Each command poi nt shall have uni que constraints assigned. Hi gh and | ow
"reasonabl eness" values or one differential "rate-of-change" value shall be
assigned to each Al. Values outside the reasonableness limts shall be
rejected and an al arm nessage sent to the network control panel or portable
wor kstation/tester. Status changes and anal og point val ues shall be
reported to the workstation upon operator request, such as for reports,

al phanuneric di splays, graphic displays, and application prograns. Each

i ndi vidual point shall be capable of being selectively disabled by the
operator froma workstation/tester. Disabling a point shall prohibit
nonitoring and automatic control of that point.

2.14.6 Di agnostics

Each DDC shall have self-test diagnostic routines inplenented in firmare.
The tests shall include routines that exercise nmenory. Diagnostic software
shal |l be usable in conjunction with the central workstation/tester and
portabl e workstation/tester. The software shall display nessages in
English to informthe tester’s operator of diagnosed problens.

2.14. 7 Sunmer - Wnter Operation Monitoring

The system shall provide software to autonatically change the operating
paranmeters, nmonitoring of alarmlimts, and start-stop schedul es for each
nmechani cal system from sumer to winter and vice-versa. The software shal
provi de automati c comands to applications prograns to coordinate proper
sumrer or w nter operation. Change over setpoints shall be operator

sel ectabl e and settable.

2.14.8 Control Sequences and Control Loops

Sufficient menory shall be provided to inplement the requirenents specified
and shown for each DDC. Specific functions to be inplenmented are defined
in individual systemcontrol sequences and dat abase tables shown in the
drawi ngs, and shall include, as applicable, the follow ng:

a. Pl Control: This function shall provide proportional control and
proportional plus integral control

b. Two Position Control: This function shall provide control for a
two state device by comparing a set point against a process variable and an
est abl i shed deadband.

c. Floating Point Control: This function shall exercise control when
an error signal exceeds a sel ected deadband, and shall rmaintain contro
until the error is within the deadband Iimts.

d. Signal Selection: This function shall allow the selection of the
hi ghest or | owest anal og value froma group of anal og values as the basis
of control. The function shall include the ability to cascade anal og
val ues so that |arge nunmbers of inputs can be reduced to one or two outputs.

e. Signal Averaging: This function shall allow the mathematica
cal cul ati on of the average anal og value froma group of anal og val ues as
the basis of control. The function shall include the ability to "weight"
the individual anal og values so that the function output can be biased as
necessary to achi eve proper control

f. Reset Function: This function shall develop an AO based on up to
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two Al's and one operator specified reset schedul e.

g. Cooling/Heating Operation Program Software shall be provided to
change, either automatically or on operator conmand, the operating
parameters, nmonitoring of alarmlinmts, and start-stop schedul es for each
nmechani cal system where such a change fromcooling to heating and vice
versa is nmeaningful. The software shall provide conmands to application
prograns to coordi nate cooling or heating node operation. Software shal
automatically switch facilities fromcooling to heating, and vice versa,
based on schedul es or tenperatures. Al HVAC equi pnent and systens shal
be assigned to the program

2.14.9 Conmand Priorities

A scheme of priority levels shall be provided to prevent interaction of a
conmand of low priority with a conmand of higher priority. The system
shall require the latest highest priority command addressed to a single
point to be stored for a period of tinme |longer than the |ongest tine
constraint in the on and off states, insuring that the correct comrand
shal |l be issued when the tine constraint is no longer in effect or report
the rejected command. Override commands entered by the operator shall have
hi gher priority than those emanating from applications prograns.

2.14.10 Resi dent Application Software

The Contractor shall provide resident applications prograns to achi eve the
sequences of operation, parameters, constraints, and interlocks necessary
to provide control of the systens connected to the DDC system Application
programs shall be resident and shall execute in the DDC, and shal
coordinate with each other, to insure that no conflicts or contentions
remai n unresolved. The Contractor shall coordinate the application
prograns specified with the equi pment and controls operation, and ot her
specified requirenents. A schenme of priority levels shall be provided to
prevent interaction of a conmand of low priority with a comuand of higher
priority. The systemshall require the |atest highest priority comrand
addressed to a single point to be stored for a period of tine |onger than
the longest tinme constraint in the ON and OFF states, insuring that the
correct command shall be issued when the tinme constraint is no |longer in
effect or the rejected conmmand shall be reported. Override conmands
entered by the operator shall have higher priority than those enanating
from application prograns.

2.14.10.1 Program | nputs and Qut puts

The Contractor shall select the appropriate programinputs listed for each
application programto calculate the required programoutputs. Were the
specific programinputs are not available, a "default" value or virtua
poi nt appropriate for the equi pnent being controlled and the proposed
sequence of operation shall be provided to replace the missing input, thus
allowi ng the application programto operate. Als to application prograns
shal I have an operator adjustable deadband to preclude short cycling or
hunting. Program outputs shall be real analog or digital outputs or logic
(virtual) points as required to provide the specified functions. The
Contractor shall select the appropriate input and output signals to satisfy
the requirenents for control of systens as shown.

2.14.10.2 DDC CGeneral Conditions

The Contractor shall provide software required to achi eve the sequences of
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operation, paraneters, constraints, and interlocks shown. Application
software shall be resident in the DDC in addition to any other required
software. In the event of a DDC failure, the controlled equi pnent shal
continue to function in the failure node shown.
2.14.10.3 Schedul ed Start/ Stop Program
This programshall start and stop equi pnent based on a tinme of day schedul e
for each day of the week, and on a holiday schedule. To elimnate power
surges, an operator adjustable time delay shall be provided between
consecutive start commands.
a. Program | nputs:
(1) Day of week/holiday.
(2) Tine of day.
(3) Cooling and heating high-low alarmlimts.
(4) Cooling and heating start-stop schedul es.
(5) Cooling or heating node of operation.
(6) Equi pnent status.
(7) Equi prent constraints.
(8) Consecutive start tine del ay.
b. Program Qutputs: Start/stop signal.
2.14.10.4 Optinmum Start/ Stop Program
This program shall start and stop equi prent as specified for the schedul ed
start/stop program but shall include a sliding schedule based on indoor
and outdoor air conditions. The programshall take into account the
thermal characteristics of the structure, and indoor and outdoor air
conditions, using prediction software to determine the mininumtinme of HVAC
system operation needed to satisfy space environnental requirenments at the
start of the occupied cycle, and determine the earliest tine for stopping
equi pment at the day’s end without exceeding space environnental
requirenents. An adaptive control algorithmshall be utilized to
automatically adjust the constants used in the program
a. Program Inputs:
(1) Day of week/holiday.
(2) Tinme of day.
(3) Cooling or heating node of operation.
(4) Equi pnent status.

(5) Cooling and heating buil ding occupancy schedul es.

(6) Space tenperature.
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(7) Building heating constant (operator adjustable and
autonmatically optim zed).

(8) Building cooling constant (operator adjustable and
automatically optim zed).

(9) OA tenperature.
(10) Required space tenperature at occupancy (heating).
(11) Required space tenperature at occupancy (cooling).
(12) Equi pnent constraints.
(13) Cooling and heating high-low alarmlimts.
b. Program Qutputs: Start/stop signal.
2.14.10.5 Day- Ni ght Setback Program
The software shall limt the rise or drop of space tenperature (or
specified fluid tenperature) during unoccupied hours. Whenever the space
tenmperature (or specified fluid tenperature) is above (or bel ow for
heating) the operator assigned tenperature limt, the systemshall be
turned on until the tenperature is within the assigned tenperature limt.
a. Program Inputs:
(1) Day of week.
(2) Tinme of day.
(3) Cooling or heating node of operation.
(4) Cooling and heating occupancy schedul es.
(5) Equi pnent status.

(6) Space tenperature (or specified fluid tenperature).

(7) Mninmmspace tenperature (or specified fluid tenperature)
during unoccupi ed peri ods.

(8) Maximum space tenperature (or specified fluid tenperature)
during unoccupi ed peri ods.

(9) Equi pnent constraints.
b. Program Qutputs: Start/stop signal.
2.14.10.6 Heating and Ventilating Unit Program

The software shall control electric heating coil to maintain space/supply
air tenmperatures for heating and ventilating units.

a. Program | nputs

(1) Space tenperature.
(2) Space tenperature setpoint.
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(3) Supply air tenperature.
(4) Supply air tenperature setpoint.

b. Program Qut puts

(1) Electric heat actuator control signal
(2) Danper actuator control signal

2.14.10.7 Chiller Selection Program

Chiller programshall be used for chiller selection as well as control and
nonitoring of chillers. The software shall select the nobst efficient
chiller or conbination of chillers based on chiller operating data to
satisfy the cooling | oad. Based on chiller operating data, energy input vs
chilled water output, the chiller with the highest efficiency shall be
selected to satisfy the cooling |oad cal cul ated by prediction software.

The program shall cal cul ate equi prent el ectrical energy input based on
percent full load, current, or other inputs provided, and equi pment

nanepl ate data. The program shall prevent the chiller fromgoing to ful
load for a predeternmined period to allow the systemto stabilize, in order
to determine the actual cooling |load. The programshall follow the chiller
manuf acturer’s startup and shutdown sequence requirenents. Interlocks

bet ween chilled water punps, and chiller shall be in accordance with the
chiller manufacturer’s requirenents.

a. Program | nputs

(1) Efficiency curves.

(2) Chiller water supply tenperatures.

(3) Chiller water return tenperatures.

(4) Chiller water flows.

(5) Instantaneous KWto chillers.

(6) Instantaneous KWto chilled water punps (if variable).
(7) Instantaneous KWto condenser water punps (if variable).
(8) Instantaneous KWto cooling tower fans (if variable).
(9) Common chilled water supply tenperatures.

(10) Conmmon chilled water return tenperatures

(11) Total chilled water flow

(12) Chilled water punps status.

(13) Refrigerant pressure, suction and discharge.

(14) Equi prent constraints.

b. Program Qutputs

(1) Start/stop signals for chillers (manual or automatic to
control panel).

(2) Start/stop signals for chilled water punps (manual or
automatic to control panel).

(3) Chilled water supply tenperature setpoint control signal
(4) Chiller efficiency.

2.15 CARBON DI OXI DE MONI TOR

2.15.1 Car bon Di oxi de Mbnitor

Car bon di oxi de nonitor shall be designed for use in HVAC contro
applications. Mnitor to utilize non-dispersive infrared technol ogy
repeatable to 8 ppm 0-2000 ppmrange. Mnitor to include the follow ng
features:
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3-year calibration interva

| ow anbi ent sensitivity

suitable for wall nounting

field selectable 0-10 vDC 4-20 mA out put
LCD di splay option

optional relay output to HVAC equi pnent

T|e|ee|se

PART 3 EXECUTI ON
3.1  GENERAL | NSTALLATI ON CRI TERI A
3.1.1 HVAC Control System

The HVAC control system shall be conpletely installed and ready for
operation. Dielectric isolation shall be provided where dissinmlar netals
are used for connection and support. Penetrations through and nounting
holes in the building exterior shall be nmade watertight. The HVAC contro
systeminstallation shall provide clearance for control system mai ntenance
by mai ntai ni ng access space between coils, access space to mxed-air

pl enuns, and other access space required to calibrate, renove, repair, or
repl ace control system devices. The control systeminstallation shall not
interfere with the cl earance requirenents for nechanical and electrica
syst em nmai nt enance.

3.1.2 Sof tware Installation

Software shall be | oaded for an operational system including databases for
all points, operational paraneters, and system command, and application
software. The Contractor shall provide original and backup copi es of
source, excluding the general purpose operating systens and utility
prograns furnished by conputer nmanufacturers and the non-job-specific
proprietary code furnished by the system manufacturer, and object nodul es
for software on each type of nedia utilized, within 30 days of fornal
Covernment acceptance. |In addition, a copy of individual floppy disks of
software for each DDC panel shall be provided.

3.1.3 Devi ce Mounting Criteria

Devi ces nounted in or on piping or ductwork, on building surfaces, in
nmechani cal /el ectrical spaces, or in occupied space ceilings shall be
installed in accordance with manufacturer’s reconmendati ons and as shown.
Control devices to be installed in piping and ductwork shall be provided
with required gaskets, flanges, thermal conpounds, insulation, piping,
fittings, and manual valves for shutoff, equalization, purging, and
calibration. Strap-on tenperature sensing elenents shall not be used
except as specified.

3.1. 4 Wring Criteria

Wring external to control panels, including | owvoltage wring, shall be
installed in netallic raceways. Wring shall be installed w thout splices
bet ween control devices and DDC panels. Instrunentation grounding shall be
installed as necessary to prevent ground | oops, noise, and surges from
adversely affecting operation of the system Gound rods installed by the
contractor shall be tested as specified in |EEE Std 142. Cables and
conductor wires shall be tagged at both ends, with the identifier shown on
the shop drawings. Electrical work shall be as specified in Section 16415
ELECTRI CAL WORK, | NTERI OR and as shown.
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3.2 CONTRCL SYSTEM | NSTALLATI ON
3.2.1 Danper Actuators

Actuators shall not be mounted in the air stream Miltiple actuators
operating a comon danper shall be connected to a commpn drive shaft.
Actuators shall be installed so that their action shall seal the danper to
the extent required to maintain | eakage at or below the specified rate and
shal | nove the bl ades snoothly.

3.2.2 Local Gauges for Actuators

Pneurmati ¢ actuators shall have an accessible and visible receiver gauge
installed in the tubing lines at the actuator as shown.

3.2.3 Room | nstrument Munti ng

Room i nstrunments shall be nobunted so that their sensing elenments are 1.5 m
above the finished floor unless otherwi se shown. Tenperature setpoint
devi ce shall be recess nounted.

3.2.4 Freezestats

For each 2 square neters of coil face area, or fraction thereof, a
freezestat shall be provided to sense the tenperature at the | ocation
shown. Manual reset freezestats shall be installed in approved, accessible
| ocati ons where they can be reset easily. The freezestat sensing el ement
shall be installed in a serpentine pattern.

3.2.5 Aver agi ng Tenperature Sensing El enents

Sensing el ements shall have a total element mininmumlength equal to 3 m per
square meter of duct cross-sectional area.

3.2.6 I ndication Devices Installed in Piping and Liquid Systens

Gauges in piping systens subject to pul sation shall have snubbers. Gauges
for steam service shall have pigtail fittings with cock. Thernoneters and
temperature sensing elenents installed in liquid systenms shall be installed
in thermwells.

3.3 CONTROL SEQUENCES OF OPERATI ON
NOTE: | NSERT HVAC SEQUENCES OF OPERATI ON ( SHEET M 13)
3.4 COWM SSI ONI NG PROCEDURES

3.4.1 Eval uati ons

The Contractor shall make the observations, adjustnents, calibrations,
neasurenents, and tests of the control systens, set the tinme schedule, and
make any necessary control systemcorrections to ensure that the systens
function as described in the sequence of operation

3.4.1. 1 It em Check
Signal levels shall be recorded for the extrene positions of each
controll ed device. An itemby-itemcheck of the sequence of operation

requi renents shall be perforned using Steps 1 through 4 in the specified
control system conmi ssioning procedures. Steps 1, 2, and 3 shall be
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performed with the HVAC system shut down; Step 4 shall be perforned after
the HVAC systens have been started. External input signals to the DDC
system (such as starter auxiliary contacts, and external systens) nay be
simulated in steps 1, 2, and 3. Wth each operational node signal change,
DDC system out put relay contacts shall be observed to ensure that they
function.

3.4.1.2 Weat her Dependent Test Procedures

Weat her dependent test procedures that cannot be performed by simulation
shall be performed in the appropriate climatic season. Wen sinulation is
used, the actual results shall be verified in the appropriate season

3.4.1.3 Two- Poi nt Accuracy Check

A two-poi nt accuracy check of the calibration of each HVAC control system
sensing elenent and transnitter shall be performed by conparing the DDC
system readout to the actual value of the variable nmeasured at the sensing
el ement and transmtter or airflow neasurenent station location. Digita
indicating test instruments shall be used, such as digital thernoneters,
notor-driven psychroneters, and tachometers. The test instruments shall be
at least twice as accurate as the specified sensing el ement-to-DDC system
readout accuracy. The calibration of the test instruments shall be
traceable to National Institute O Standards And Technol ogy standards. The
first check point shall be with the HVAC systemin the shutdown condition
and the second check point shall be with the HVAC systemin an operationa
condition. Calibration checks shall verify that the sensing el enent-to-DDC
system readout accuracies at two points are within the specified product
accuracy tolerances. |If not, the device shall be recalibrated or repl aced
and the calibration check repeated.

3.4.1. 4 I nsertion and | nrersi on Tenperatures

Insertion tenmperature and i nmersion tenperature sensing el ements and
transm tter-to-DDC system readout calibration accuracy shall be checked at
one physical |ocation along the axis of the sensing el ement.

3.4.1.5 Aver agi ng Tenperature

Aver agi ng tenperature sensing elenent and transnmitter-to-DDC system readout
calibration accuracy shall be checked every 600 mm along the axis of the
sensing elenent in the proximty of the sensing elenent, for a maxi num of
10 readi ngs. These readi ngs shall then be averaged.

3.4.2 Unit Heater and Cabinet Unit Heater

The " OFF/ AUTO' switch shall be placed in the "OFF" position. Each space
thernostat tenperature setting shall be turned up so that it nakes contact
to turn on the unit heater fans. The unit heater fans shall not start.

The "OFF/ AUTO' switch shall be placed in the "AUTO' position. It shall be
ensured that the unit heater fans start. Each space thernpstat tenperature
setting shall be turned down, and the unit heater fans shall stop. The
thernostats shall be set at their tenperature setpoints. The results of
testing of one of each type of unit shall be | ogged.

3.4.3 Fan Coil Unit

The dual -t enperature hydronic systemshall be set to heating. Each space
thernostat tenperature setting shall be turned up so that it nakes contact
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and turns the fan coil unit on. It shall be ensured that the fan coil unit
fan starts and the val ves open to flow through the coils. Each space
thernostat tenperature setting shall be turned down and it shall be ensured
that the fan coil unit fans stop. It shall be ensured that the valves
close to flow through the coils. Each space thernostat tenperature setting
shall be turned up and it shall be ensured that contact is broken and the

fan coil unit fans stop. It shall be ensured that the valves close to flow
through the coil. Each space thernostat tenperature setting shall be
turned down. It shall be ensured that the fan coil unit fans start and the

val ves open to flow through the coils. The thernostats shall be set at
their tenperature setpoints. The results of testing of one of each type of
unit shall be | ogged.

3.5 BALANCI NG COWM SSI ONI NG, AND TESTI NG
3.5.1 Coordi nati on with HVAC System Bal anci ng

Conmi ssi oning of the control system except for tuning of controllers,
shal |l be perfornmed prior to or simultaneous with HVAC system bal anci ng.
The contractor shall tune the HVAC control systemafter all air system and
hydroni ¢ system bal anci ng has been conpl et ed, m ni mum danper positions set
and a report has been issued.

3.5.2 Control System Calibration, Adjustnents, and Conmi ssi oni ng

Control system conm ssioning shall be performed for each HVAC system using
test plans and procedures previously approved by the Government. The
Contractor shall provide all personnel, equipnent, instrunmentation, and
suppl i es necessary to perform comnr ssioning and testing of the HVAC contro
system All instrunentation and controls shall be calibrated and the

speci fied accuracy shall be verified using test equipnent with calibration
traceable to NI ST standards. Wring shall be tested for continuity and for
ground, open, and short circuits. Tubing systenms shall be tested for

| eaks. Mechani cal control devices shall be adjusted to operate as

speci fied. HVAC control panels shall be pretested off-site as a
functioning assenbly ready for field connections, calibration, adjustnent,
and commi ssioning of the operational HVAC control system Contro
paranmeters and logic (virtual) points including control |oop setpoints,
gai n constants, and integral constraints, shall be adjusted before the
systemis placed on line. Comrunications requirenments shall be as
indicated. Witten notification of any planned conm ssioning or testing of
the HVAC Control systens shall be given to the Governnent at |east 14

cal endar days in advance.

3.5.3 Performance Verification Test

The Contractor shall denmonstrate conpliance of the HVAC control systemw th
the contract docunents. Using test plans and procedures previously
approved by the Governnent, the Contractor shall denobnstrate all physica
and functional requirenents of the project. The performance verification
test shall show, step-by-step, the actions and results denonstrating that
the control systens performin accordance with the sequences of operation
The perfornmance verification test shall not be started until after receipt
by the Contractor of witten perm ssion by the Governnent, based on

CGover nent approval of the Conm ssioning Report and conpl etion of

bal anci ng. The tests shall not be conducted during schedul ed seasonal off
peri ods of base heating and cooling systens.

3.5.4 Endur ance Test
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The endurance test shall be used to denobnstrate the specified overal
systemreliability requirement of the conpleted system The endurance test
shall not be started until the Governnent notifies the Contractor in
witing that the performance verification test is satisfactorily conpl eted.
The Governnent nmay terninate the testing at any tine when the systemfails
to performas specified. Upon termnation of testing by the Governnment or
by the Contractor, the Contractor shall comrence an assessnent period as
described for Phase Il. Upon successful conpletion of the endurance test,
the Contractor shall deliver test reports and other documentation as
specified to the Government prior to acceptance of the system

a. Phase | (Testing). The test shall be conducted 24 hours per day,
7 days per week, for 15 consecutive cal endar days, including holidays, and
the system shall operate as specified. The Contractor shall nake no
repairs during this phase of testing unless authorized by the Governnent in
writing.

b. Phase Il (Assessnent). After the conclusion of Phase I, the
Contractor shall identify failures, deternm ne causes of failures, repair
failures, and deliver a witten report to the Government. The report shal
explain in detail the nature of each failure, corrective action taken
results of tests perforned, and shall recomend the point at which testing
shoul d be resuned. After delivering the witten report, the Contractor
shal | convene a test review neeting at the jobsite to present the results
and recommendations to the Governnent. As a part of this test review
neeting, the Contractor shall denonstrate that all failures have been
corrected by perform ng appropriate portions of the performance
verification test. Based on the Contractor’s report and test review
neeting, the Governnment may require that the Phase | test be totally or
partially rerun. After the conclusion of any retesting which the
CGovernment may require, the Phase Il assessnent shall be repeated as if
Phase | had just been conpl eted.

3.5.5 Post ed and Panel |nstructions

Posted and Panel Instructions, showing the final installed conditions,
shal | be provided for each system The posted instructions shall consist
of laminated hal f-size drawi ngs and shall include the control system
schemati c, equi pment schedul e, sequence of operation, wring diagram
conmuni cati on network diagram and val ve and danper schedul es. The posted
i nstructions shall be permanently affixed, by mechanical neans, to a wal
near the control panel. Panel instructions shall consist of |anm nated
letter-size sheets and shall include a Routine Mintenance Checklist and
as-built configuration check sheets. Panel instructions and one copy of
the Qperation and Mai ntenance Manual s, previously described herein, shal
be pl aced inside each control panel or permanently affixed, by mechanica
neans, to a wall near the panel

3.6 TRAINING
3.6.1 Training Course Requirenents

A training course shall be conducted for 4 operating staff nenbers
designated by the Contracting Oficer in the maintenance and operation of
the system including specified hardware and software. The training
period, for a total of 8 hours of normal working time, shall be conducted
within 30 days after successful conpletion of the performance verification
test. The training course shall be conducted at the project site.
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Audi ovi sual equi prent and 4 sets of all other training materials and
supplies shall be provided. A training day is defined as 8 hours of
classroominstruction, including two 15 minute breaks and excl udi ng
[unchtinme, Monday through Friday, during the daytinme shift in effect at the
training facility.

3.6.2 Trai ni ng Course Content

For gui dance in planning the required instruction, the Contractor shal
assume that attendees will have a high school education or equivalent, and
are famliar with HVAC systenms. The training course shall cover all of the
material contained in the Operating and Mai ntenance Instructions, the

| ayout and | ocation of each HVAC control panel, the layout of one of each
type of unitary equi pnent and the |ocations of each, the location of each
control device external to the panels, the location of the conpressed air
station, preventive maintenance, troubl eshooting, diagnostics, calibration
adj ustment, commi ssioning, tuning, and repair procedures. Typical systens
and simlar systens nay be treated as a group, with instruction on the
physi cal |ayout of one such system The results of the perfornmance
verification test and the calibration, adjustnent and comm ssioning report
shal | be presented as benchnmarks of HVAC control system performance by

whi ch to neasure operation and nai ntenance effectiveness.

-- End of Section --

SECTI ON 15951 Page 48



CONTROL TONER, LUKE AFB, AZ

DACAQ09- 99- B- 0014

PART 1

1.
1

P

PR
NRNENNERENDN

NANNONNONNNNNNNN R rwpp

PARABRDDDONA

NESESISINEN

)]

NN

w w

NONTRNNWN R

RPRRPRRRRRER

gw\lmmbwmn—\

ORAWNRARARMRNPRPAONR ANBR

SECTI ON TABLE OF CONTENTS
DI VI SION 16 - ELECTRI CAL
SECTI ON 16415

ELECTRI CAL WORK, | NTERI OR

GENERAL

REFERENCES
GENERAL
Rul es
Coor di nati on
Speci al Environnments
3.1 Weat her proof Locations
3.2 Ducts, Plenunms and Ot her Air-Handling Spaces
St andard Products
NAMEPLATES
5.1 I dentification Nanepl ates
As-Built Draw ngs
Recessed Light Fixtures (RLF) Option
SUBM TTALS
WORKMANSHI P

PRODUCTS

CABLES AND W RES
Equi prent Manuf act urer Requirenents
Al um num Conduct or s
I nsul ation
Bondi ng Conduct ors
Servi ce Entrance Cabl es
Non-netal |i ¢ Sheat hed Cabl e
Metal -Cl ad Cabl e
M neral -1 nsul at ed, Metal - Sheat hed Cabl e
BLE TRAYS
Tr ough
Ladder
RANSI ENT VOLTAGE SURGE PROTECTI ON SERVI CE ENTRANCE PANELBOARD
I ntegral Surge Suppressor
PANEL BOARD
RCU T BREAKERS
MOLDED- CASE Cl RCU T BREAKERS
.1 Construction
.2 Rat i ngs
.3 Cascade System Rati ngs
.4 Thermal - Magnetic Trip Elenments
Solid-State Trip El enents
Current-Limting Circuit Breakers
HACR Circuit Breakers
Gound Fault Circuit Interrupters
MOTOR SHORT- Cl RCUI T PROTECTOR ( MSCP)

(RN I

.1 Construction

SECTI ON 16415 Page 1

THI' S SECTI ON MODI FI ED BY AMENDVENT 0001



CONTROL TONER, LUKE AFB, AZ

DACAQ09- 99- B- 0014

BNNONONNNNNNNNNNNNNNNNORN

2.16

()]

SRR R R O R e

NNNNN

[e¢]

. 15.
.15

2.

.15
.15

2.
2.
2.

.15

2.
2.
2.

.2 Rat i ngs

CONDUI' T AND TUBI NG

El ectrical Nonnetallic Tubing (ENT)
El ectrical Plastic Tubing and Conduit
Fl exi bl e Conduit, Steel and Plastic

I nternmedi ate Metal Conduit

PVC Coated Rigid Steel Conduit

Ri gid Al unmi num Condui t

Rigid Metal Conduit

Rigid Plastic

O©CoO~NOUTRAWNPE

.10 Surface Metal Electrical Raceways and Fittings

CONDU T AND DEVI CE BOXES AND FI TTI NGS

.1 Boxes, Metallic Qutlet
2 Boxes, Nonnetallic, Qutlet and Flush-Devi ce Boxes and Covers
.3 Boxes, Switch (Encl osed), Surface-Munted
4

Fittings for Conduit and Qutlet Boxes

.5 Fittings, PVC, for Use with Rigid PVC Conduit and Tubi ng

CONNECTORS, W RE PRESSURE

.1 For Use Wth Copper Conductors

ELECTRI CAL GROUNDI NG AND BONDI NG EQUI PMENT

.1 G ound Rods
.2 G ound Bus

ENCLOSURES
.1 Cabi nets and Boxes
.2 Circuit Breaker Encl osures

FI XTURES, LI GHTI NG AND FI XTURE ACCESSORI ES/ COMPONENTS

.1 Fi xture, Auxiliary or Energency
.2 I ncandescent Fixture
.3 Fl uor escent
.4 H gh-I ntensity-Di scharge

LOW VOLTAGE FUSES AND FUSEHOLDERS
Fuses, Low Voltage Cartridge Type

Fuses, Cass K, High-Interrupting-Capacity Type
Fuses, Cass H

Fuses, Oass R

Fuses, Cass T

Fuses for Suppl enentary Overcurrent Protection
Fuses, D-C for Industrial Use

Fusehol ders

| NSTRUMENTS, ELECTRI CAL | NDI CATI NG

MOTCORS, AC, FRACTI ONAL AND | NTEGRAL

.1 Rat i ng

.2 Mot or Effici encies

MOTOR CONTRCOLS AND MOTOR CONTROL CENTERS

1 Cener al

.2 Motor Starters

15.2.1 Reduced- Vol tage Starters

O©CoO~NOOUTAWNPE

.3 Ther mal - Over| oad Protection

.4 Low Vol t age Motor Overload Rel ays

15.4.1 Cener al

15.4. 2 Construction

15.4.3 Rat i ngs

.5 Aut omati ¢ Control Devices

15.5.1 D rect Control

15.5.2 Pi |l ot-Rel ay Control

15.5.3 Manual / Aut omati c Sel ection
PANEL BOARDS
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SERVI CE EQUI PMENT
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SECTI ON 16415 Page 4

THI' S SECTI ON MODI FI ED BY AMENDVENT 0001



CONTROL TONER, LUKE AFB, AZ
DACAQ09- 99- B- 0014 THI S SECTI ON MODI FI ED BY AMENDMVENT 0001

3.21.1 Onsite Training
3.21.2 Install ati on Engi neer
3.22  ACCEPTANCE

-- End of Section Table of Contents --

SECTI ON 16415 Page 5



CONTROL TONER, LUKE AFB, AZ

DACAQ09- 99- B- 0014

SECTI ON 16415

ELECTRI CAL WORK, | NTERI OR

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the

THI' S SECTI ON MODI FI ED BY AMENDVENT 0001

extent referenced. The publications are referred to in the text by basic
desi gnati on only.

AVERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI)

ANSI Cl12.11 (1987; R 1993) Instrunent Transforners for
Revenue Metering, 10 kV BIL Through 350 kV
BIL (0.6 kV NSV Through 69 kV NSV)
ANSI C39.1 (1981; R 1992) Requirenents for Electrica
Anal og I ndicating Instrunents
ANS| C80.5 (1995) Rigid A um num Conduit
ANSI CB2.4 (1992) Ballasts for
H gh-1ntensity-Di scharge and Low Pressure
Sodi um Lanps (Ml tipl e-Supply Type)
AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM B 1 (1995) Hard-Drawn Copper Wre
ASTM B 8 (1995) Concentric-Lay-Stranded Copper
Conductors, Hard, Medium Hard, or Soft
ASTM D 709 (1992; R 1997) Lani nated Thernosetting
Materi al s
ASTM D 4059 (1996) Anal ysis of Polychlorinated
Bi phenyls in Insulating Liquids by Gas
Chr omat ogr aphy
CODE OF FEDERAL REGULATI ONS ( CFR)
47 CFR 18 Industrial, Scientific, and Medi ca
Equi prent
| NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS (| EEE)
| EEE ANSI /| EEE C57. 13 (1993) Instrument Transforners
| EEE C62. 41 (1991; R 1995) Surge Voltages in
Low Vol tage AC Power Circuits
| EEE Std 81 (1983) Cuide for Measuring Earth

Resistivity, Gound | npedance, and Earth
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Surface Potentials of a Ground System
(Part 1)

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATl ON ( NEMR)

NEVA AB 1 (1993) Mol ded Case Circuit Breakers and
Mol ded Case Switches

NEVA FU 1 (1986) Low Vol tage Cartridge Fuses

NEVA | CS 1 (1993) Industrial Control and Systens

NENVA | CS 2 (1993) Industrial Control and Systens

Controllers, Contactors, and Overl oad
Rel ays Rated Not More Than 2,000 Volts AC
or 750 Volts DC

NEVA | CS 3 (1993) Industrial Control and Systens
Factory Built Assenblies

NENVA | CS 6 (1993) Industrial Control and Systens
Encl osures

NEVA LE 4 (1987) Recessed Lum naires, Ceiling
Conpatibility

NEVA MG 1 (1993; Rev 1; Rev 2; Rev 3) Mdtors and
Generators

NEVA MG 10 (1994) Energy Managenent QGuide for
Sel ection and Use of Pol yphase Modtors

NEVA OS 1 (1989) Sheet-Steel Qutlet Boxes, Device
Boxes, Covers, and Box Supports

NEMA OS 2 (1986; Errata Aug 1986; R 1991)
Nonnetal lic Qutl et Boxes, Device Boxes,
Covers and Box Supports

NEVA PB 1 (1990) Panel boar ds
NEVA RN 1 (1989) Pol yvinyl-Chloride (PVC) Externally

Coat ed Gal vani zed Rigid Steel Conduit and
I nternmedi ate Metal Conduit

NEMA ST 20 (1992) Dry-Type Transformers for General
Appl i cati ons

NENVA TC 2 (1990) Electrical Polyvinyl Chloride (PVQO
Tubi ng (EPT) and Conduit (EPC-40 and
EPC- 80)

NEVA TC 13 (1993) Electrical Nonmetallic Tubing (ENT)

NEVA VE 1 (1996) Metal Cable Tray Systemns

NEVA WD 1 (1983; R 1989) General Requirenents for

Wring Devices
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NEVA VD 6 (1988) Wring Devices - Dinensiona
Requi renent s

NATI ONAL FI RE PROTECTI ON ASSCOCI ATl ON ( NFPA)

NFPA 70 (1996; Errata 96-4) National Electrica
Code
NFPA 101 (1997; Errata 97-1) Life Safety Code

UNDERWRI TERS LABORATORI ES (UL)

UL 1 (1993; Rev thru Jan 1995) Flexible Meta
Condui t

UL 5 (1996) Surface Metal Raceways and Fittings

UL 6 (1997) Rigid Metal Conduit

UL 50 (1995; Rev thru Cct 1997) Encl osures for
El ectri cal Equi prent

UL 67 (1993; Rev thru Nov 1995) Panel boards

UL 83 (1996; Rev Sep 1997)
Ther nopl astic-1nsulated Wres and Cabl es

UL 98 (1994; R thru Cct 1995) Encl osed and
Dead- Front Switches

UL 198B (1995) d ass H Fuses

UL 198C (1986; Rev thru Feb 1998)

Hi gh-Interrupting-Capacity Fuses,
Current-Limting Types

UL 198D (1995) d ass K Fuses
UL 198E (1988; Rev Jul 1988) d ass R Fuses
UL 198G (1988; Rev May 1988) Fuses for
Suppl erentary Overcurrent Protection
UL 198H (1988; Rev thru Nov 1993) Cass T Fuses
UL 198L (1995; Rev May 1995) D-C Fuses for

| ndustrial Use

UL 360 (1996; Rev thru Oct 1997) Liquid-Tight
Fl exi bl e Steel Conduit

UL 467 (1993; Rev thru Aug 1996) Groundi ng and
Bondi ng Equi pment

UL 486A (1997) Wre Connectors and Sol dering Lugs
for Use with Copper Conductors

UL 486C (1997) Splicing Wre Connectors
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UL 486E (1994; Rev thru Feb 1997) Equi pment Wring
Terminals for Use with Al um num and/ or
Copper Conductors

UL 489 (1996; Rev thru Nov 1997) Mol ded- Case
Circuit Breakers, Ml ded-Case Swi tches,
and Circuit-Breaker Encl osures

UL 498 (1996; Rev thru Nov 1997) Attachment Pl ugs
and Recept acl es

UL 506 (1994; Rev Oct 1997) Specialty Transforners

UL 508 (1993; Rev thru Cct 1997) Industrial
Control Equi prent

UL 512 (1993; R Dec 1995) Fusehol ders

UL 514A (1996) Metallic Qutlet Boxes

UL 514B (1997) Fittings for Conduit and CQutl et
Boxes

UL 514C (1996) Nonnetallic Qutlet Boxes,

Fl ush- Devi ce Boxes, and Covers

UL 542 (1994; Rev May 1997) Lanphol ders,
Starters, and Starter Hol ders for
Fl uorescent Lanps

UL 651 (1995; Rev thru Apr 1997) Schedule 40 and
80 Rigid PVC Conduit

UL 651A (1995; Rev Sep 1996) Type EB and A Rigid
PVC Conduit and HDPE Condui t

UL 674 (1994; Rev thru Feb 1997) Electric Mtors
and Generators for Use in Division 1
Hazardous (C assified) Locations

UL 719 (1996) Nonnetal | i c- Sheat hed Cabl es
UL 797 (1993; Rev thru Mar 1997) Electrical
Metal |i c Tubing
UL 845 (1995; Rev Feb 1996) Motor Control Centers
UL 854 (1996) Service-Entrance Cables
UL 869A (1993; Rev thru Apr 1996) Reference

Standard for Service Equi pnent

UL 877 (1993; Rev thru May 1997) Circuit Breakers
and Circuit-Breaker Enclosures for Use in
Hazar dous (Cl assified) Locations

UL 924 (1995; Rev thru Cct 97) Enmergency Lighting
and Power Equi pnent
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UL 935 (1995; Rev thru Apr 1997) Fl uorescent - Lanp
Bal | asts

UL 943 (1993; Rev thru Mar 1997) G ound- Faul t
Crcuit-Interrupters

UL 1004 (1994; Rev thru Feb 1997) Electric Mtors

UL 1029 (1994; Rev thru Sep 1995)
H gh-1Intensity-Di scharge Lanp Ball asts

UL 1242 (1996; Rev Apr 1997) Internediate Meta
Condui t

UL 1569 (1995; Rev thru Cct 1997) Metal -C ad Cabl es

UL 1570 (1995; Rev thru Jun 1997) Fl uorescent
Li ghting Fi xtures

UL 1571 (1995; Rev thru Jun 97) | ncandescent
Li ghting Fixtures

UL 1572 (1995; Rev thru Jun 97) High Intensity
Di scharge Lighting Fixtures

UL 1660 (1994; Rev Jan 1996) Liquid-Tight Flexible
Nonmet al I i ¢ Condui t

UL Elec Const Dir (1997) Electrical Construction Equi prent
Directory

1.2 GENERAL
1.2.1 Rul es

The installation shall conformto the requirenents of NFPA 70 and NFPA 101,
unl ess nore stringent requirenments are indicated or shown.

1.2.2 Coor di nati on

The drawi ngs indicate the extent and the general |ocation and arrangenent
of equi pnent, conduit, and wiring. The Contractor shall becone famliar
with all details of the work and verify all dinensions in the field so that
the outlets and equi pnent shall be properly located and readily accessible.
Lighting fixtures, outlets, and other equipment and materials shall be
| ocated to avoid interference with mechanical or structural features;
otherwi se, lighting fixtures shall be symmetrically |ocated according to
the room arrangenent when uniformillum nation is required, or
asymetrically located to suit conditions fixed by design and shown.
Raceways, junction and outl et boxes, and lighting fixtures shall not be
supported from sheet netal roof decks. |If any conflicts occur
necessitating departures fromthe draw ngs, details of and reasons for
departures shall be subnitted and approved prior to inplenenting any
change. The Contractor shall coordinate electrical work with the HVAC and
el ectrical drawi ngs and specifications and provide power related wring.

1.2.3 Speci al Environnents

1.2.3.1 Weat her proof Locations

SECTI ON 16415 Page 10
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Wring, Fixtures, and equi pnent in designated |locations shall conformto
NFPA 70 requirements for installation in danp or wet |ocations.

1.2.3.2 Ducts, Plenunms and Other Air-Handling Spaces

Wring and equi pnent in ducts, plenuns and other air-handling spaces shal
be installed using nmaterials and nethods in conformance with NFPA 70unl ess
nore stringent requirements are indicated in this specification or on the
contract draw ngs.

1.2. 4 St andard Products

Mat eri al and equi pnent shall be a standard product of a manufacturer

regul arly engaged in the manufacture of the product and shall essentially
duplicate itens that have been in satisfactory use for at least 2 years
prior to bid opening.

1.2.5 NAMVEPLATES
1.2.5.1 I dentification Namepl at es

Maj or itenms of electrical equipnent and major conmponents shall be
permanently marked with an identification nane to identify the equi pment by
type or function and specific unit nunber as indicated. Designation of
notors shall coincide with their designation in the notor control center or
panel . Unl ess otherw se specified, identification nanmeplates shall be nade
of lami nated plastic in accordance with ASTM D 709 with bl ack outer |ayers
and a white core. Edges shall be chanfered. Plates shall be fastened with
bl ack-fini shed round-head drive screws, except notors, or approved
nonadhesi ve netal fasteners. Wien the naneplate is to be installed on an

i rregul ar-shaped object, the Contractor shall devise an approved support
suitable for the application and ensure the proper installation of the
supports and nanmeplates. In all instances, the nanmeplate shall be
installed in a conspicuous |ocation. At the option of the Contractor, the
equi pnent manufacturer’s standard enbossed naneplate material w th black
paint-filled letters may be furnished in lieu of lam nated plastic. The
front of each panel board, notor control center, sw tchgear, and sw tchboard
shal |l have a nanmeplate to indicate the phase letter, correspondi ng col or
and arrangenent of the phase conductors. The follow ng equipnent, as a

m ni rum shall be provided with identification nanmepl ates:

M ni mum 6.4 mMm M nimum 3.2 mm
Hi gh Letters Hi gh Letters
Panel boar ds Control Power Transforners
Starters Control Devices
Saf ety Switches I nstrunment Transforners
Equi pnent Encl osures
Swi t chgear
Mot or s

Each panel, section, switchgear or simlar assenblies shall be provided
with a naneplate in addition to naneplates |listed above, which shall be
provi ded for individual conpartnents in the respective assenbly, including
nanepl ates which identify "future," "spare," and "dedi cated" or "equi pped
spaces. "

1.2.6 As-Bui It Draw ngs
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Fol I owi ng the project conpletion or turnover, within 30 days the Contractor
shall furnish 2 sets of as-built drawings to the Contracting O ficer

1.2.7 Recessed Light Fixtures (RLF) Option

The Contractor has the option to substitute inch-pound (1-P) RLF to netric
RLF. This option shall be coordinated with Section 09510 ACOUSTI CAL
CEl LI NGS

1.3 SUBM TTALS

CGovernnent approval is required for subnmttals with a "GA" designation
submittals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD-01 Data
Manuf acturer’s Catal og; GA

Dat a conposed of catalog cuts, brochures, circulars, specifications,
product data, and printed information in sufficient detail and scope to
verify conpliance with the requirenents of the contract docunents.

Mat eri al, Equi pment, and Fi xture Lists; GA

A complete itenized listing of equipnent and naterials proposed for
i ncorporation into the work. Each entry shall include an item nunber, the
quantity of itens proposed, and the nane of the manufacturer of each item

Installation Procedures; GA

Installation procedures for rotating equi pnent, transformers, sw tchgear

battery systens, voltage regulators, and grounding resistors. Procedures
shal | include diagrans, instructions, and precautions required to install
adjust, calibrate, and test devices and equi pnent.

SD- 04 Dr awi ngs
Interior Electrical Equipnent; GA

Detail drawi ngs consisting of equi pnent drawi ngs, illustrations, schedul es,
i nstructions, diagrans, and other information necessary to define the
installation. Detail draw ngs shall show the rating of itens and systens
and how the conponents of an item and system are assenbl ed, function

toget her, and how they will be installed on the project. Data and draw ngs
for conponent parts of an itemor systemshall be coordi nated and subnitted
as a unit. Data and draw ngs shall be coordinated and included in a single
submi ssion. Miltiple subnissions for the sane equi pnent or system are not
accept abl e except where prior approval has been obtained fromthe
Contracting Oficer. In such cases, a list of data to be submitted |ater
shall be included with the first submission. Detail draw ngs shall show
physi cal arrangenent, construction details, connections, finishes,
materials used in fabrication, provisions for conduit or busway entrance,
access requirenents for installation and maintenance, physical size,

el ectrical characteristics, foundation and support details, and equi pnent
wei ght. Drawi ngs shall be drawn to scal e and/or dinmensioned. Optiona
itens shall be clearly identified as included or excluded. Detail draw ngs
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shall as a mini mum i ncl ude:
a. Switchgear.
b. Mdtors and rotating machinery.
c. Mtor control centers.

d. Single line electrical diagrans including prinmary, mnetering,
sensing and rel aying, control wiring, and control |ogic.

e. Sway bracing for suspended | um naires.

Structural drawi ngs show ng the structural or physical features of mgjor
equi pmrent itens, conponents, assenblies, and structures, including
foundati ons or other types of supports for equi pnent and conductors. These
drawi ngs shall include accurately scal ed or dinensioned outline and
arrangenent or | ayout drawi ngs to show the physical size of equi pnment and
conponents and the rel ative arrangenent and physical connection of rel ated
conponents. Wi ghts of equi pment, conponents and assenblies shall be
provi ded when required to verify the adequacy of design and proposed
construction of foundations or other types of supports. Dynanic forces
shall be stated for sw tching devices when such forces nust be considered
in the design of support structures. The appropriate detail draw ngs shal
show the provisions for |leveling, anchoring, and connecting all itens
during installation, and shall include any recommendati ons nade by the
manuf act urer.

El ectrical draw ngs including single-line and three-Iline diagrans, and
schematics or elenentary diagrans of each electrical system interna
wiring and field connection diagrans of each electrical device when
publ i shed by the manufacturer; wring diagrans of cabinets, panels, units,
or separate nountings; interconnection diagrans that show the wring

bet ween separate conponents of assenblies; field connection diagranms that
show the ternination of wiring routed between separate itens of equi pnent;
internal wiring diagranms of equi pnent showing wiring as actually provided
for this project. Field wiring connections shall be clearly identified.

If departures fromthe contract draw ngs are deenmed necessary by the
Contractor, conplete details of such departures, including changes in
rel ated portions of the project and the reasons why, shall be subnitted
with the detail drawi ngs. Approved departures shall be nmade at no
additional cost to the Governnent.

As-Built Draw ngs; FIO

The as-built drawi ngs shall be a record of the construction as install ed.
The drawi ngs shall include all the informati on shown on the contract

drawi ngs, deviations, nodifications, and changes fromthe contract

drawi ngs, however minor. The as-built draw ngs shall be kept at the job
site and updated daily. The as-built drawings shall be a full-sized set of
prints marked to reflect all deviations, changes, and nodifications. The
as-built drawi ngs shall be conplete and show the | ocation, size,

di mensi ons, part identification, and other information. Additional sheets
may be added. The as-built drawi ngs shall be jointly inspected for
accuracy and conpl eteness by the Contractor’s quality contro
representative and by the Contracting Officer prior to the subnission of
each nmonthly pay estimate. Upon conpletion of the work, the Contractor
shall submit three full sized sets of the nmarked prints to the Contracting
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O ficer for approval. |If upon review, the as-built drawings are found to
contain errors and/or om ssions, they will be returned to the Contractor
for correction. The Contractor shall correct and return the as-built
drawi ngs to the Contracting Oficer for approval within ten cal endar days
fromthe tine the drawings are returned to the Contractor

SD-08 Statenments
Onsite Test; GA

A detail ed description of the Contractor’s proposed procedures for on-site
tests.

SD-09 Reports
Factory Test Reports; GA
Si x copies of the information described below in 216 x 280 nm binders
having a minimumof 5 rings fromwhich material may readily be renpbved and
repl aced, including a separate section for each test. Sections shall be
separated by heavy plastic dividers with tabs.

a. A list of equiprment used, with calibration certifications.

b. A copy of neasurenents taken

c. The dates of testing.

d. The equi prent and val ues to be verified.

e. The conditions specified for the test.

f. The test results, signed and dated.

g. A description of adjustments nade.
Field Test Plan; GA
A detail ed description of the Contractor’s proposed procedures for onsite
test submitted 30 days prior to testing the installed system No field test
will be performed until the test plan is approved. The test plan shal
consist of conplete field test procedures including tests to be perforned,
test equi pnent required, and tolerance linmts.
Field Test Reports; GA
Si x copies of the information described belowin 216 x 280 nm binders
having a minimumof 5 rings fromwhich material may readily be renpbved and
repl aced, including a separate section for each test. Sections shall be
separated by heavy plastic dividers with tabs.

a. A list of equiprment used, with calibration certifications.

b. A copy of neasurenents taken

c. The dates of testing.

d. The equi prent and val ues to be verified.
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1

e. The conditions specified for the test.
f. The test results, signed and dated.
g. A description of adjustnents nade.
h. Final position of controls and device settings.
SD- 13 Certificates
Materi al s and Equi pnent; GA

The | abel or listing of the Underwiters Laboratories, Inc., will be
accepted as evidence that the materials or equipnent conformto the
appl i cabl e standards of that agency. 1In lieu of this |abel or listing, a
statement froma nationally recognized, adequately equipped testing agency
i ndicating that the itens have been tested in accordance with required
procedures and that the nmaterials and equi pnent conply with all contract
requirenents will be accepted. However, nmaterials and equi pnrent installed
i n hazardous | ocations nust bear the UL | abel unless the data submtted
fromother testing agency is specifically approved in witing by the
Contracting Officer. Itens which are required to be listed and | abeled in
accordance with Underwiters Laboratories nmust be affixed with a UL | abe
that states that it is UL listed. No exceptions or waivers will be granted
to this requirenent. Materials and equi pnent will be approved based on the
manuf acturer’s published data.

For other than equi prent and naterials specified to conformto UL
publications, a manufacturer’s statenment indicating conplete conpliance
with the applicable standard of the Anerican Society for Testing and
Materials, National Electrical Manufacturers Association, or other
conmer ci al standard, is acceptable.

4 WORKMANSHI P

Mat eri al s and equi pnent shall be installed in accordance with NFPA 70,
recommendati ons of the nmanufacturer, and as shown.

PART 2 PRCODUCTS

Products shall conformto the respective publications and ot her
requirenents specified below Materials and equi pnent not |isted bel ow
shal |l be as specified el sewhere in this section. Itens of the sane
classification shall be identical including equipnment, assenblies, parts,
and conponents.

.1 CABLES AND W RES

Conductors No. 8 AWG and | arger dianeter shall be stranded. Conductors No
10 AWG and snal | er dianmeter shall be solid, except that conductors for
renote control, alarm and signal circuits, classes 1, 2, and 3, shall be
stranded unl ess specifically indicated otherwi se. Conductor sizes and
anpacities shown are based on copper, unless indicated otherw se. Al
conductors shall be copper.

1.1 Equi prent Manuf acturer Requirenents

When manufacturer’s equi pnment requires copper conductors at the
term nations or requires copper conductors to be provided between
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conponents of equi pnent, provide copper conductors or splices, splice
boxes, and other work required to neet manufacturer’s requirenents.

2.1.2 Al um num Conduct or s
Al um num conductors shall not be used.
2.1.3 I nsul ation
Unl ess indicated otherw se, or required by NFPA 70, power and lighting
wi res shall be 600-volt, Type THWN, THHN, or THW conform ng to UL 83,
except that grounding wire may be type TWconform ng to UL 83;
renote-control and signal circuits shall be Type TW THWor TF, conformn ng
to UL 83. Were lighting fixtures require 90-degree Centigrade (O
conductors, provide only conductors with 90-degree C insulation or better
2.1. 4 Bondi ng Conduct ors
ASTM B 1, solid bare copper wire for sizes No. 8 AWG and snal | er di aneter;
ASTM B 8, O ass B, stranded bare copper wire for sizes No. 6 AWG and | arger
di anmet er.
2.1.5 Servi ce Entrance Cabl es
Service entrance (SE) and underground service entrance (USE) cables, UL 854.
2.1.6 Non-retal | i ¢ Sheat hed Cabl e
UL 719, type NM or NMC.
2.1.7 Metal - ad Cabl e
UL 1569; NFPA 70, Type MC cabl e
2.1.8 M neral - I nsul at ed, Met al - Sheat hed Cabl e

UL listed NFPA 70, type M cable. Sheathing containing asbestos fibers
shal | not be used.

2.2 CABLE TRAYS
NEMA VE 1 cable trays shall forma wireway system and shall be of non na
100 mm depth. Cable trays shall be constructed of alum num Trays shal
i nclude splice and end pl ates, dropouts, and m scel | aneous hardware.
Edges, fittings, and hardware shall be finished free fromburrs and sharp
edges. Fittings shall have not less than the |oad-carrying ability of

straight tray sections and shall have nmanufacturer’s m ni nrum standard
radius. Radius of bends shall be 610 nmm

2.2.1 Tr ough
Trough-type cable trays shall be of a nomi nal 450 nm w dth.
2.2.2 Ladder

Ladder-type cable trays shall be of nominal 450 or 600 mMm wi dth. Rung
spaci ng shall be on 230 mm naxi mum centers.

2.3 TRANSIENT VOLTAGE SURGE PROTECTI-ON
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TRANSI ENT VOLTAGE SURGE PROTECTI ON SERVI CE ENTRANCE PANELBOARD

I ntegral Surge Suppressor

TVSS shal |l be Conponent Recogni zed in accordance with UL 1449, Standard

for Safety, Transient Voltage Surge Suppressors, and UL 1283,
El ectromagnetic Interference Filters.

TVSS shall be installed by and shipped fromthe electrical distribution

equi pnent manufacturer’s factory.

TVSS shall be tested with the Category C3 high exposure waveform

(20kV- 1. 2/50us, 10kA-8/20us) per ANSI/IEEE C62.41 - 1991.

TVSS shall be nodular in design. Each suppression elenment shall be a

user repl aceable surge current diversion nodule. (MW based) Each
surge current diversion nodule shall be fused with 200 KAIC rated
fuses. Each surge current diversion nbodule shall include solid state
status indicator lights.

TVSS shal |l provide surge current diversion conponents between each

phase conductor and the neutral conductor, between each phase conduct or
and ground and between the neutral conductor and ground. For a delta
configured system the TVSS shall have surge current diversion
conmponents directly connected between each phase conductor and between
each phase conductor and ground.

TVSS shall incorporate a | ow i npedance surge diversion platformfor the

surge current path. The surge current shall be symmetrically disbursed
to all suppression elenments to insure equal stressing and naxi mum
performance of the suppression elenments. The surge diversion platform
shal | provide equal inmpedance paths to each suppression el enent for
shunting of high frequency surges. The surge current diversion nodul es
shall be bolted directly to the platformto insure reliable | ow

i npedance connections. Snall gauge round wiring or plug-in connections
shall not be used in the path for surge current diversion

TVSS shall neet or exceed the following criteria:

a. Maximumsingle inpulse current rating shall be 200 kA per phase.

b. Pulse life test: Capable of protecting agai nst and surviving 3500
ANSI /| EEE C62.41 Category C3 transients without failure or
degradation of UL 1449 suppression voltage rating by nore than 10%

c. UL 1449 suppression voltage ratings nust not exceed the foll ow ng:

VOLTAGE L-N L-G NG
208Y/ 120 400V 400V 400V
480Y/ 277 800V 800V 800V
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d. The ANSI/I|EEE C62.41-1991 Category C3 let through voltage shal
not exceed the foll ow ng:

VOLTAGE L-N L-G NG
208Y/ 120 470V 470V 470V
480Y/ 277 920V 920V 920V

8. TVSS shall be designed to withstand a nmaxi num conti nuous operating
vol tage (MCOV) of not |ess than 115% of nom nal RMS voltage.

9. TVSS shall have a minimum EM/RFI filtering of -50dB at 100kHz with an
insertion ratio of 50:1 using ML STD. 220A net hodol ogy.

10. TVSS shall be equi pped with onboard vi sual and audi bl e di agnostic
nonitoring. Red and green indicator lights shall provide full tine
vi sual diagnostic nmonitoring of the operational status of each phase
conmponent as well as each surge current diversion nodule. Audible
di agnostic nonitoring shall be by way of audible alarm This alarm
shal |l activate upon a fault condition. An alarmon/off switch shall be

provided to silence the alarm An alarmpush to test switch shall be
provided. The TVSS di agnostic nonitoring devices shall be nounted on
the front of the panel board enclosure. The diagnostic nonitoring
circuits shall continually nonitor the operational status of the surge
current diversion nodules. No other test equiprment shall be required
for TVSS nonitoring or testing before or after installation

11. TVSS shall have a response tinme no greater than 1 nanosecond for any of

the individual protection nodes.

12. TVSS shall have a warranty for a period of five years, incorporating
unlimted repl acenents of suppressor parts if they are destroyed hy
transients during the warranty period. Warranty will be the
responsibility of the electrical distribution equi pnent nmanufacturer

13. TVSS shall be equipped with the following itens:

a. A transient event surge counter shall be |located on the front
cover of the panel board enclosure. The counter shall be equi pped
with a manual reset and a battery to retain nmenory upon | oss of AC
power .

b. A renpte nonitoring device shall be provided to directly connect
to the suppressor with a DB-9 connector for sinple installation
The device will have indicator lights to nonitor each AC phase for
a fault or good condition and include an audible alarmto indicate
nodul e failure.

c. For each service entrance TVSS, provide a conplete set of
repl acenent surge current diversion nodul es.

2.3.2 PANELBCARD

1. The panel board shall be UL 67 Listed and the TVSS device shall be UL
1449 Conponent Recogni zed. The TVSS device shall have passed all UL
testing required by the UL 1449 standard. Panel board narki ngs shal
include clanp voltage at the TVSS ternminals as well as clanp voltage at

the panel board line termnals.

2. The unit shall be top or bottom feed according to requirenents. A

SECTI ON 16415 Page 18



CONTROL TONER, LUKE AFB, AZ
DACAQ09- 99- B- 0014 THI S SECTI ON MODI FI ED BY AMENDMVENT 0001

circuit directory shall be |ocated inside the door

3. The box shall be gal vani zed st eel

4. The main bus shall be copper and rated for the | oad current required.

5. The interior shall be provided with branch circuit breakers as
required. One 60A circuit breaker, with the 3 poles, shall be provided
as a dedi cated di sconnect for the TVSS.

6. The unit shall include a 200% rated neutral assenbly wth copper
neutral bus.

7. The unit shall be provided with an insulated ground bus and a safety
ground bus.

8. The unit shall have wiring gutters conforming to the requirenents of
t he NEC.

9. The field connections to the panel board shall be main lug or nmmin
br eaker.

10. The unit shall be constructed with flush or surface nounted tri m and
shall be in a NEMA Type 1 encl osure.

11. The panel board shall be supplied with the appropriate branch breaker
positions and nominal current rating as indicated on the associ ated
dr awi ngs.

2.4 Cl RCU T BREAKERS
2.4.1 MOLDED- CASE Cl RCUI T BREAKERS

Mol ded-case circuit breakers shall conformto NEMA AB 1 and UL 489and UL 877
for circuit breakers and circuit breaker enclosures |ocated in hazardous
(classified) locations. Circuit breakers may be installed in panel boards,
swi t chboards, encl osures, or conbination notor controllers.

2.4.1.1 Constructi on

Circuit breakers shall be suitable for mounting and operating in any
position. Lug shall be listed for copper conductors only in accordance
with UL 486E. Single-pole circuit breakers shall be full nodule size with
not nore than one pole per nodule. Milti-pole circuit breakers shall be of
the conmon-trip type having a single operating handl e such that an overl oad
or short circuit on any one pole will result in all poles opening

sinul taneously. Sizes of 100 anperes or |ess may consist of single-pole
breakers permanently factory assenbled into a nulti-pole unit having an

i nternal, nechanical, nontanperable comon-trip nechani sm and externa
handle ties. Al circuit breakers shall have a qui ck- make, quick-break
overcenter toggle-type nmechanism and the handl e nmechani sm shall be
trip-free to prevent holding the contacts cl osed against a short-circuit or
sustai ned overload. All circuit breaker handl es shall assume a position
between "ON' and "OFF" when tripped automatically. All ratings shall be
clearly visible.

2.4.1.2 Rat i ngs

Vol tage ratings shall be not less than the applicable circuit voltage. The
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interrupting rating of the circuit breakers shall be at |east equal to the
avail abl e short-circuit current at the line termnals of the circuit
breaker and correspond to the UL listed integrated short-circuit current
rating specified for the panel boards and sw tchboards. Ml ded-case circuit
breakers shall have nominal voltage ratings, maxi mum continuous-current
ratings, and maxi mum short-circuit interrupting ratings in accordance wth
NEMA AB 1. Ratings shall be coordinated with system X' R rati o.

2.4.1.3 Cascade System Rati ngs

Circuit breakers used in series conbinations shall be in accordance with UL
489. Equi pnent, such as switchboards and panel boards, which house
series-connected circuit breakers shall be clearly marked accordingly.
Series conbinations shall be listed in the UL Recogni zed Conponent
Directory under "Circuit Breakers-Series Connected."

2.4.1.4 Thermal - Magnetic Trip El enents

Thermal magnetic circuit breakers shall be provided as shown. Automatic
operation shall be obtained by neans of thernal -nmagnetic tripping devices

| ocated in each pole providing inverse time delay and instantaneous circuit
protection. The instantaneous nagnetic trip shall be adjustable and
accessible fromthe front of all circuit breakers on frane sizes above 150
anper es.

2.4.2 Solid-State Trip El enents

Solid-state circuit breakers shall be provided as shown. Al electronics
shal | be self-contained and require no external relaying, power supply, or
accessories. Printed circuit cards shall be treated to resist noisture
absorption, fungus growth, and signal |eakage. Al electronics shall be
housed in an encl osure which provides protection against arcs, nagnetic
interference, dust, and other contaminants. Solid-state sensing shal
nmeasure true RMS current with error |ess than one percent on systens with
di stortions through the 13th harnonic. Peak or average actuating devices
are not acceptable. Current sensors shall be torodial construction
encased in a plastic housing filled with epoxy to protect against damage
and noi sture and shall be integrally nounted on the breaker. Were

i ndicated on the drawings, circuit breaker franes shall be rated for 100
percent continuous duty. Circuit breakers shall have tripping features as
shown on the drawi ngs and as descri bed bel ow

a. Long-tinme current pick-up, adjustable from50 percent to 100
percent of continuous current rating.

b. Adjustable long-tinme del ay.

c. Short-time current pick-up, adjustable from1l.5 to 9 tines
| ong-tinme current setting.

d. Adjustable short-time del ay.

e. Instantaneous current pick-up, adjustable from11.5 to 9 tines
| ong-tinme current setting.

f. Gound-fault pick-up, adjustable from20 percent to 60 percent of
sensor rating, but not greater than 1200 anperes. Sensing of
ground-fault current at the main bonding junper or ground strap
will not be permitted.
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g. Adjustable ground-fault del ay.
h. Overload trip indicators shall be provided.
2.4.3 Current-Limting Crcuit Breakers

Current-limting circuit breakers shall be provided as shown.
Current-limting circuit breakers shall limt the let-through |I square
times t to a value less than the | square tines t of one-half cycle of the
symretrical short-circuit current waveform On fault currents bel ow the
threshold of limtation, breakers shall provide conventional overload and
short-circuit protection. |Integrally-fused circuit breakers shall not be
used.

2.4.4 HACR Circuit Breakers

Circuit breakers 100 anperes or below, 240 volts, 1-pole or 2-pole,
intended to protect nmulti-notor and conbination-load installations involved
in heating, air conditioning, and refrigerating equi pment shall be narked
"Li sted HACR Type."

2.4.5 Ground Fault Circuit Interrupters

UL 943. Breakers equipped with ground fault circuit interrupters shal
have ground fault class, interrupting capacity, and voltage and current
ratings as indicated.

2.5 MOTOR SHORT- Cl RCU T PROTECTOR ( MSCP)

Mot or short-circuit protectors shall conformto UL 508 and shall be

provi ded as shown. Protectors shall be used only as part of a conbination
nmotor controller which provides coordi nated notor branch-circuit overl oad
and short-circuit protection, and shall be rated in accordance with the
requi renents of NFPA 70.

2.5.1 Construction

Mot or short-circuit protector bodies shall be constructed of high
tenperature, dinmensionally stable, long life, nonhygroscopic naterials.
Protectors shall fit special MSCP nounting clips and shall not be

i nterchangeable with any comercially avail able fuses. Protectors shal
have 100 percent one-way interchangeability within the A-Y letter
designations. All ratings shall be clearly visible.

2.5.2 Rat i ngs

Vol tage ratings shall be not |ess than the applicable circuit voltage.
Letter designations shall be A through Y for notor controller Sizes 0, 1,
2, 3, 4, and 5, with 100,000 anperes interrupting capacity rating. Letter
designations shall correspond to controller sizes as foll ows:

CONTROLLER S| ZE MSCP DESI GNATI ON
NEMA O A-N
NEMA 1 AP
NEMA 2 A-S
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CONTROLLER SI ZE MSCP DESI GNATI ON
NEVA 3 A-U
NEMA 4 A-W
NEMVA 5 A-Y

2.6 CONDUI T AND TUBI NG
2.6.1 El ectrical, Zinc-Coated Steel Metallic Tubing (EM)
uL 797
2.6.2 El ectrical Nonmetallic Tubing (ENT)
NEMA TC 13.
2.6.3 El ectrical Plastic Tubing and Conduit
NEMVA TC 2.
2.6.4 Fl exi bl e Conduit, Steel and Plastic
CGeneral - purpose type, UL 1; liquid tight, UL 360, and UL 1660.
2.6.5 I nternedi ate Metal Conduit
UL 1242.
2.6.6 PVC Coated Rigid Steel Conduit
NEVA RN 1.
2.6.7 Ri gi d Al um num Condui t
ANS| C80.5 and UL 6.
2.6.8 Ri gid Metal Conduit
UL 6.
2.6.9 Rigid Plastic
NEMA TC 2, UL 651 and UL 651A.
2.6.10 Surface Metal Electrical Raceways and Fittings
UL 5.
2.7 CONDUI T AND DEVI CE BOXES AND FI TTI NGS
2.7.1 Boxes, Metallic Cutlet
NEMA OS 1 and UL 514C.

2.7.2 Boxes, Nonmetallic, Qutlet and Fl ush-Devi ce Boxes and Covers
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NEMA OS 2 and UL 514C.
2.7.3 Boxes, Switch (Encl osed), Surface-Munted
UL 98.
2.7.4 Fittings for Conduit and CQutl et Boxes
UL 514B.
2.7.5 Fittings, PVC, for Use with Rigid PVC Conduit and Tubi ng
UL 514B.
2.8 CONNECTORS, W RE PRESSURE
2.8.1 For Use Wth Copper Conductors
UL 486A.
2.9 ELECTRI CAL GROUNDI NG AND BONDI NG EQUI PMVENT
UL 467.
2.9.1 G ound Rods
Ground rods shall be of copper-clad steel conformng to UL 467 not |ess
than 19.1 mm in dianmeter by 3.1 neter in length of the sectional type
driven full length into the earth.

2.9.2 Ground Bus

The ground bus shall be bare conductor or flat copper in one piece, if
practicabl e.

2.10 ENCL OSURES
NEMA | CS 6 unl ess otherw se specified.
2.10.1 Cabi nets and Boxes

Cabi nets and boxes with volunme greater than 0.0164 cubic nmeters shall be
in accordance with UL 50, hot-dip, zinc-coated, if sheet steel

2.10.2 Crcuit Breaker Enclosures
UL 489.
2.11 FI XTURES, LI GHTI NG AND FI XTURE ACCESSORI ES/ COVPONENTS
Fi xtures, accessories and conponents, including ballasts, |anpholders,
| anps, starters and starter holders, shall conformto industry standards
speci fi ed.
2.11.1 Fi xture, Auxiliary or Energency

UL 924.

2.11.2 | ncandescent Fi xture
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NEMA LE 4 for ceiling conpatibility of recessed fixtures and UL 1571
2.11.3 Fl uor escent

a. Fixture: NEMA LE 4 for ceiling conpatibility of recessed fixtures
and UL 1570. Fixtures shall be plainly marked for proper |anp and
ball ast type to identify |anp dianeter, wattage, color and start
type. Marking shall be readily visible to service personnel, but
not visible fromnormal view ng angl es.

b. Ball asts:

(1) Electronic Ballast. Electronic ballasts shall consist of a
rectifier, high frequency inverter, and power control and

regul ation circuitry. The ballasts shall be UL listed, Class P
with a Cass A sound rating and shall contain no PCBs. Ballasts
shall neet 47 CFR 18 for el ectromagnetic interference and shal
not interfere with the operation of other electrical equipnent.
Design shall withstand line transients per | EEE C62.41, Category
A.  Unless otherw se indicated, the m ni mum nunber of ballasts
shal |l be used to serve each individual fixture, using one, two,
three or four lanp ballasts. A single ballast nmay be used to
serve multiple fixtures if they are continuous mounted, factory
manuf actured for that installation with an integral w reway, and
are identically controll ed.

(a) Light output regulation shall be +/- 10%
(b) Voltage input regulation shall be +/- 10%
(c) Lanp current crest factor shall be no nore than 1.6.

(d) Ballast factor shall be not |ess than 85% nor nore than 100%
unl ess ot herw se indicat ed.

(e) A 60 Hz filter shall be provided. Flicker shall be no nore than
10%with any lanp suitable for the ballast.

(f) Ballast case temperature shall not exceed 25 degree Celsius rise
above 40 degree Cel sius anbient, when tested in accordance with UL
935.

(g) Total harnmonic distortion shall not exceed 20%

(h) Power factor shall not be less than 0.95.

(i) Ballasts shall operate at a frequency of 20 kHz or nore.

(j) Operating filament voltage shall be 2.5 to 4.5 volts.

(k) Warranty. Three year full warranty including a $10 | abor
al | owance.

(1) Ballast Efficacy Factor (BEF) shall be in accordance with the
following table. Ballasts and | anps shall be matching rapid start

or instant start as indicated on the following table. |If
32W F32-T8 | anps and bal |l asts are used, they nust be either al
rapid start or all instant start.
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ELECTRONI C FLUCRESCENT BALLAST EFFI CACY FACTORS*

LAMP TYPE OF NOM NAL NUVBER M N. BALLAST
TYPE STARTER OPERATI ONAL OoF EFFI CACY
& LAVP | NPUT VOLTAGE LAMPS FACTCOR
32W F32 T8 rapid or 120 or 277 V 1 2.4
instant start 2 1.4
3 1.0
4 0.8

*For ballasts not specifically designed for use with diming controls
The BEF is cal cul ated using the fornul a:
BEF = Bal |l ast Factor (in percent) / Power | nput
Where Power |nput = Total Wattage of Conbi ned Lanps and Bal |l asts.
c. Lanpholders, Starters, and Starter Hol ders: UL 542.
2.11. 4 Hi gh- 1 ntensity-Di scharge

a. Fixture: NEMA LE 4 for ceiling conpatibility of recessed fixtures
and UL 1572.

b. Ballasts: ANSI C82.4 for nultiple supply types and UL 1029.
2.12 LOM VOLTAGE FUSES AND FUSEHOLDERS
2.12.1 Fuses, Low Voltage Cartridge Type
NEVA FU 1.
2.12.2 Fuses, High-Interrupting-Capacity, Current-Limting Type
Fuses, Cass G J, L and CC shall be in accordance with UL 198C.
2.12.3 Fuses, Cass K, Hi gh-Interrupting-Capacity Type
UL 198D.
2.12.4 Fuses, Class H
UL 198B.
2.12.5 Fuses, Cass R
UL 198E.
2.12.6 Fuses, Class T
UL 198H.
2.12.7 Fuses for Supplenmentary Overcurrent Protection

UL 198G
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2.12.8 Fuses, D-C for Industrial Use
UL 198L.
2.12.9 Fusehol ders
UL 512.
2.13 I NSTRUVENTS, ELECTRI CAL | NDI CATI NG
ANSI C39. 1.
2.14 MOTORS, AC, FRACTI ONAL AND | NTEGRAL
Mot ors, ac, fractional and integral kilowatt, 373.0 kW and smaller shal
conformto NEMA MG 1 and UL 1004for notors; NEMA MG 10 for energy

managenent sel ection of pol yphase notors;

hazardous (cl assified) |ocations.

.14.1 Rati ng

The kil owat t

and UL 674 for use of notors in

rating of notors should be linmted to no nore than 125

percent of the nmaxi num | oad bei ng served unl ess a NEMA standard size does

not fall within this range. 1In this case,
not or size should be used.
2.14.2 Mot or Efficiencies
Al'l permanently wired pol yphase notors of 746 W or nore shal

mnimumfull-load efficiencies as indicated in the follow ng table,

specified in this specification

proof or totally enclosed fan cool ed encl osures shal

type, unless otherw se indicated.

nmot or driven equi pnent are excluded fromthis requirenent
efficiency requirenent

seasonal or overal
by the provisions of another section.

M ni mum Mot or

kw Std. Ef
. 746
12
49
24
73
60

O©N

WOHOWoOWoH A~
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the next | arger NEMA standard

nmeet the
and as

Motors of 746 W or nore with open, drip
be high efficiency
Mot ors provided as an integral part of

if a mninmm
is indicated for that equi pnent

Ef ficiencies

ficiency Hi gh Efficiency
77.0 85.5
78.5 85.5
78.5 85.5
78.5 88.5
82.5 88.5
84.0 90.0
85.5 90.0
85.5 91.0
87.5 92.0
88.5 92.0
88.5 92.0
88.5 92.0
89.0 92.5
89.0 92.5
89.0 95.5
90.0 93.5
91.0 94.5
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M ni mum Mot or Effici enci es

kw Std. Efficiency H gh Efficiency
112 91.0 94.5
149 91.0 94.5
187 91.0 94.5
224 91.0 94.5
261 91.0 94.5
298 91.0 94.5
373 91.0 94.5

2.15 MOTOR CONTROLS AND MOTOR CONTROL CENTERS
2.15.1 Cener a

NEMA ICS 1, NEMA ICS 2, NEMA ICS 3 and NEMA ICS 6, and UL 508 and UL 845
Panel boards supplying non-linear |oads shall have neutrals sized for 200
percent of rated current.

2.15.2 Mot or Starters

Conmbi nation starters shall be provided with fusible switches, and switches
equi pped with high-interrupting-capacity current-limting fuses as
i ndi cat ed.

2.15.2.1 Reduced- Vol tage Starters

Reduced-vol tage starters shall be provided for pol yphase motors 15 kW or

| arger. Reduced-voltage starters shall be of the single-step
autotransforner, reactor, or resistor type having an adjustable tine

i nterval between application of reduced and full voltages to the notors.
We-delta reduced voltage starter or part w nding increnent starter having
an adjustable tinme delay between application of voltage to first and second
wi ndi ng of notor may be used in lieu of the reduced voltage starters

speci fied above for starting of notor-generator sets, centrifugally
operated equi pnent or reciprocating conpressors provided with automatic

unl oaders.

2.15.3 Ther mal - Over | oad Protection

Each notor of 93 W or larger shall be provided with thermal-overl oad
protection. Polyphase notors shall have overload protection in each

ungr ounded conductor. The overl oad-protection device shall be provided
either integral with the notor or controller, or shall be nounted in a
separate enclosure. Unless otherw se specified, the protective device
shall be of the manually reset type. Single or double pole tunbler

swi tches specifically designed for alternating-current operation only may
be used as manual controllers for single-phase notors having a current
rating not in excess of 80 percent of the switch rating.

2.15.4 Low Vol t age Motor Overl oad Rel ays

2.15.4.1 Gener al
Thermal and nmagnetic current overload relays shall conformto NEMA I CS 2
and UL 508. Overload protection shall be provided either integral with the

notor or notor controller, and shall be rated in accordance with the
requi renents of NFPA 70. Standard units shall be used for notor starting
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times up to 7 seconds. Quick trip units shall be used on hernetically
seal ed, subnersible punps, and sinilar notors.

2.15.4.2 Constructi on

Manual reset type thernal relay shall be binetallic construction

Automatic reset type thermal relays shall be binmetallic construction
Magnetic current relays shall consist of a contact nechani smand a dash pot
nmount ed on a conmon frane.

2.15.4.3 Rat i ngs

Vol tage ratings shall be not |ess than the applicable circuit voltage.

Trip current ratings shall be established by selection of the repl aceabl e
overl oad device and shall not be adjustable. Were the controller is
renmotely-located or difficult to reach, an automatic reset, non-conpensated
overload relay shall be provided. Manual reset overload relays shall be
provi ded ot herwi se, and at all |ocations where automatic starting is
provided. Were the notor is located in a constant anbi ent tenperature,
and the thernal device is located in an anbient tenperature that regularly
varies by nore than minus 10 degrees C, an anbi ent tenperature-conpensated
overl oad relay shall be provided.

2.15.5 Aut omati ¢ Control Devices
2.15.5.1 Di rect Control

Automatic control devices (such as thernostats, float or pressure swtches)
whi ch control the starting and stopping of notors directly shall be
designed for that purpose and have an adequate kilowatt rating.

2.15.5.2 Pi | ot - Rel ay Contr ol

Wiere the automatic-control device does not have such a rating, a magnetic
starter shall be used, with the automatic-control device actuating the
pilot-control circuit.

2.15.5.3 Manual / Aut omati ¢ Sel ecti on

a. \Were conbinati on manual and automatic control is specified and
the autonatic-control device operates the notor directly, a
doubl e-throw, three-position tunbler or rotary switch (marked
MANUAL- OFF- AUTOVATI C) shal |l be provided for the manual control

b. Were conbi nati on nmanual and automatic control is specified and
the autonmatic-control device actuates the pilot control circuit of
a magnetic starter, the magnetic starter shall be provided with a
three-position selector switch marked MANUAL- OFF- AUTOVATI C

c. Connections to the selector switch shall be such that; only the
normal automatic regulatory control devices will be bypassed when
the switch is in the Manual position; all safety control devices,
such as | ow or high-pressure cutouts, high-tenperature cutouts,
and notor-overl oad protective devices, shall be connected in the
motor-control circuit in both the Manual and the Automatic
positions of the selector switch. Control circuit connections to
any MANUAL- OFF- AUTOVATIC switch or to nore than one automatic
regul atory control device shall be made in accordance with wiring
di agram approved by the Contracting O ficer unless such diagramis

SECTI ON 16415 Page 28



CONTROL TONER, LUKE AFB, AZ
DACAQ09- 99- B- 0014 THI S SECTI ON MODI FI ED BY AMENDMVENT 0001

i ncluded on the drawings. All controls shall be 120 volts or |ess
unl ess ot herw se indicated.

2.16 PANELBQOARDS
Dead-front construction, NEMA PB 1 and UL 67.
2.17 RECEPTACLES
2.17.1 St andard G ade
UL 498.
2.17.2 Ground Fault Interrupters
UL 943, Class A or B.
2.17.3 NEMA St andard Receptacl e Configurations
NEVA VWD 6.
a. Single and Dupl ex, 15-Ampere and 20- Anpere, 125 Volt

15-anpere, non-locking: NEMA type 5-15R | ocking: NEMA type L5-15R,
20- anpere, non-locking: NEMA type 5-20R, |ocking: NEMA type L5-20R

b. 15-Anmpere, 250 Volt
Two- pol e, 3-wire groundi ng, non-locking: NEMA type 6-15R, |ocking: NEMA
type L6-15R.  Three-pole, 4-wire grounding, non-locking: NEMA type 15-15R,
| ocki ng: NEMA type L15-15R

c. 20-Ampere, 250 Volt
Two- pol e, 3-wire grounding, non-locking: NEMA type 6-20R, |ocking: NEMA
type L6-20R. Three-pole, 4-wire grounding, non-locking: NEMA type 15-20R,
| ocki ng: NEMA type L15-20R

d. 30-Anmpere, 125/250 Volt
Three-pole, 3-wire, non-locking: NEMA type 10-30R, |ocking: NEMA type
L10-30R  Three-pole, 4-wire grounding, non-locking: NEMA type 14-30R,
| ocki ng: NEMA type L14-30R

e. 30-Ampere, 250 Volt
Two- pol e, 3-wire grounding, non-locking: NEMA type 6-30R, |ocking: NEMA
type L6-30R.  Three-pole, 4-wire grounding, non-locking: NEMA type 15-30R,
| ocki ng: NEMA type L15-30R

f. 50-Anpere, 125/250 Volt

Three-pole, 3-wire: NEMA type 10-50R.  Three-pole, 4-wire grounding: NEMA
type 14-50R

g. 50-Ampere, 250 Volt

Two- pol e, 3-wire grounding: NEMA type 6-50R. Three-pole, 4-wire
groundi ng: NEMA type 15-50R
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2.18 Servi ce Entrance Equi pnent
UL 869A.
2.19 SPLI CE, CONDUCTCR
UL 486C
2.20 PONER- SW TCHGEAR ASSEMBLI ES | NCLUDI NG SW TCHBOARDS
2.20.1 Circuit Breakers
Circuit breakers shall be insul ated-case, systens type circuit breakers.
2.20.2 Auxi l i ary Equi prent
2.20.2.1 I nstrunments

Instrunments shall be long scale, 173 mm m ni nrum sem flush rectangul ar
indicating or digital switchboard type, nounted at eye |evel

a. Ameter, range 0 to 1200 anperes, conplete with selector switch
havi ng of f position and positions to read each phase current.

b. Voltneter, range 0 to 480 volts, conplete with selector switch
havi ng of f position and positions to read each phase to phase
vol t age.

2.20.2.2 Control Switch

A control switch with indicating lights shall be provided for each
electrically operated breaker

2.21 TRANSFORMERS

Singl e- and three-phase transforners shall have two w ndi ngs per phase.

Ful | -capacity standard NEMA taps shall be provided in the primary w ndi ngs
of transfornmers unless otherw se indicated. Three-phase transforners shal
be configured with delta-we w ndings, except as indicated. "T"
connections nmay be used for transformers rated 15 kVA or bel ow
Transfornmers supplying non-linear |oads shall be UL listed as suitable for
supplying such loads with a total K-factor not to exceed K-9 and have
neutrals sized for 200 percent of rated current.

2.21.1 Transfornmers, Dry-Type

Transforners shall have 220 degrees C insulation systemfor transforners 15
kVA and greater, and shall have 180 degrees C insul ation system for
transfornmers rated 10 kVA and less, with tenperature rise not exceedi ng 150
degrees C under full-rated | oad in maxi nrum anbi ent tenperature of 40
degrees C. Transforner of 150 degrees C tenperature rise shall be capable
of carrying continuously 100 percent of naneplate kVA wi thout exceeding
insulation rating. Transforner of 115 degrees C tenperature rise shall be
capabl e of carrying continuously 115 percent of naneplate kVA w t hout
exceeding insulation rating. Transformer of 80 degrees C tenperature rise
shal | be capabl e of carrying continuously 130 percent of naneplate kVA

wi t hout exceeding insulation rating.
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NEMA ST 20, UL 506, genera
epoxy-resin cast coil
Transforners shal

pur pose,

2.21.2 Aver age Sound Leve
The average sound | evel
the followi ng dB | eve

listed unl ess otherw se indicated:

kVA Range

1-50

51- 150

151- 300

301- 500

501- 700

701- 1000

1001- 1500

1501 & above
2.22 WATTHOUR/ DEMAND METERS
Digital Meter
m cor processor-based, digita

fol | owi ng:

dry-type,
Transforners shal
be quiet type with maxi num sound | evel at
deci bel s | ess than NEMA standard | eve

in decibels (dB) of transforners shal
at 300 nm for the applicable kVA rating range

THI' S SECTI ON MODI FI ED BY AMENDVENT 0001

sel f-cool ed, seal ed or

be provided in NEMA 1 encl osure.
| east 3

for transformer ratings indicated.

not exceed

dB Sound Leve

50
55
58
60
62
64
65
70

I nstrunmentati on Package for a full-featured
instrument with direct conmunications
capability using an open conmmuni cati ons protocol

Conply with the

1. ANSI/I|EEE C37.90A-1989 Surge Wthstand and Fast Transient Test.

2. UL Listed

3. FCC Part 15 Subpart J for C ass A conputing devices.

2.22.1

A, Power Measurenent Conpany

B. Basic Measuring Instrunents.

C. Reliable Power Meters.
2.22.2

Meter Paraneters

A. The Digital Meter

Reacti ve Power

Approved manufacturers include not

I nst runment ati on Package shal
real -time neasured paraneters for

KVARa, KVARb, KVARc,

limted to:

be capabl e of neasuring
Power and Energy for the foll ow ng:
Vaver age

Vca, Vaverage

KVARt ot al

1. Voltage (line-neutral) Va, Vb, Vc,
2. Voltage (line-line) Vab, Vbc,

3 Vol t age Unbal ance %

4 Current la, Ib, lIc, laverage

5. Current Unbal ance %

6. Neutral Anps In

7 Real Power KWa, Kwh, KW, Kwt ot al
8

9

. Apparent Power
10. Real

Ener gy KVWH
11. Reactive Energy KVARH
12. Power Factor PFa, PFb, PFc,

13. Frequency Hz

B. The Digital Meter

KVAa, KVAb, KVAc,

I nstrument ati on Package shal

KVAt ot a

Pf t ot al

be capabl e of measuring

Harmonic Distortion for the foll ow ng:
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2.22.

2.22. 4

2.22.5

A

2.22.6

Total Harnonic Distortion THD for harnmonics 1 to 15.

Total Even Harnpnic Distortion HD

Total Odd Harrmonic Distortion HD

| ndi vi dual Harmonic Distortion HD2 to HD15 for harnpnics 2 to 15.

N

The Digital Meter Instrunentation Package shall be capabl e of neasuring
Thermal Demands for All real-tinme paraneters, including harnonic
distortion, with user-programmable | ength of demand peri od.

The Digital Meter Instrunmentation Package shall be capable of sliding
wi ndow demands for up to 10 user-programmbl e | ength of denand and
sub- peri ods.

Met er Performance Features

The Digital Meter Instrunmentation Package shall have true RVS
measur ement .

The Digital Meter Instrunentation Package shall connect directly to
PT's and CT's for systens up to 600 Volts

The Digital Meter Instrunmentation Package shall have a fourth current
i nput for measurement of ground or neutral current.

The Digital Meter Instrunentation Package shall have four optically

i sol ated, self-excited, dry contact digital (status) inputs, capable of
noni tori ng breaker status, ground fault relay status, or any other dry
contact input.

The Digital Meter Instrunentation Package shall have three Form C dry
contact control relay outputs rated 277 VAC

Met er Data Loggi ng

A. The Digital Meter Instrunmentation Package shall store in
non-vol atile nenory the foll ow ng:

1. A tinme stanped alarm and event | og of up to 100 events which
records event date, tinme (to 1 millisecond), event type, and val ue
for all over/under Iimt conditions, all status input activity,
and all relay operations.

2. A tinme-stanped master m ni mum maxi mum | og, which records the val ue
of any paraneter exceeding the previous hi ghest or | owest val ue
recorded.

3. Al setup data

Wavef or m Capture

The Digital Meter Instrunentation Package shall have waveform capture
capability allow ng any of the voltage and current input channels to be
digitally sanpled at 128 sanples per 60 Hz cycle. Waveform capture
shall be stored in non-volatile nmenory.

The Digital Meter Instrunentation Package shall have waveform recordi ng
capability for all voltage and current input channels. Waveform
recording shall be free running, sanple all inputs at 16 sanples per
cycl e.

Met er Di spl ay

SECTI ON 16415 Page 32



CONTROL TONER, LUKE AFB, AZ
DACAQ09- 99- B- 0014 THI S SECTI ON MODI FI ED BY AMENDMVENT 0001

2.

2.

2.

2.

A. The Digital Meter Instrunmentation Package shall have a front pane
digital display consisting of LED's, Liquid Crystals, or
vacuumfl uorescent display. Wth a mininmumof six digit display.

B. The Digital Meter Instrunentation Package may include the use of
Desktop or Laptop PC if provided with the package.

22.7 Met er Serial Comruni cati ons Port

A. The Digital Meter Instrunentati on Package shall have a seria
conmmuni cations port with the follow ng features:

1. Switchable RS-232C and RS-485 capability
2. Addressable polling of multiple units.
3. Selectable transm ssion at 300 to 19, 200 baud.

22.8 Fi el d Programmabl e

A. The Digital Meter Instrunmentation Package shall be field programabl e
for the followi ng features:

1. Voltage input scale, Voltage nmode (wye, delta, single phase),
current input scale, auxiliary input and output scal es.
2. Al paraneters in subparagraph METER PARAMETERS above.

B. The Digital Meter Instrunentation Package shall be field progranmmable
via the comuni cations port using a portable or renntely |ocated
comput er terninal

C. The programm ng shall be password protected.

23 | NSTRUVENT TRANSFORVMVERS

23.1 Cenera

Instrument transfornmers shall conply with ANSI Cl12.11 and | EEE ANSI /| EEE

C57.13. Instrunment transforners shall be configured for nounting in/on the

device to which they are applied. Polarity marks on instrunent
transformers shall be visually evident and shown on draw ngs.

.23.2 Current Transforners

Unl ess ot herwi se indicated, bar, wound, or wi ndowtype transforners are
acceptabl e; and except for wi ndowtype units installed over insulated
buses, transforners shall have a BIL rating consistent with the rated BIL
of the associated switchgear or electric power apparatus bushings, buses or
conductors. Current transformers shall have the indicated ratios. The
continuous thermal -current rating factor shall be not less than 4.0. Oher
thermal and nechanical ratings of current transforner and their prinmary

| eads shall be coordinated with the design of the circuit breaker and shal
be not less than the nmonentary rating of the associated circuit breaker
Circuit protectors shall be provided across secondary | eads of the current
transforners to prevent the accidental open-circuiting of the transforners
whi |l e energi zed. Each termi nal of each current transforner shall be
connected to a short-circuiting terminal block in the circuit interrupting
mechani sm cabi net, power transforner terminal cabinet, and in the

associ ated instrument and rel ay cabinets.
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2.

2.

2.

2.

23.2.1 Current Transforners for kWH and Demand Metering (Low Vol t age)

Current transformers shall conformto | EEE ANSI/I EEE C57.13. Provide
current transformers with a metering accuracy dass of 0.3 through 1.5,
with a minimumRF of 4.0 at 30 degrees C, with 600-volt insulation, and 10
kV BIL. Provide butyl-nol ded, wi ndowtype current transforners nounted on
the transfornmer | ow voltage bushings. Route current transfornmer leads in a
| ocation as renpte as possible fromthe power transforner secondary cables
to pernmit current nmeasurements to be taken in the current transforner

cabi net .

.24 W RI NG DEVI CES

NEVMA WD 1 for wiring devices, and NEMA WD 6 for di nensional requirenents of
Wi ring devices.

. 25 LI QUI D- DI ELECTRI CS

Liquid dielectrics for transforners, capacitors, and other liquid-filled

el ectrical equipnent shall be non-pol ychl orinated bi phenyl (PCB) m nera

oil or less flanmable liquid as specified. Nonflanmmable fluids shall not
be used. Tetrachl oroethyl ene (perchloroethylene) and 1, 2, 4

trichl orobenzene fluids shall be certified by the manufacturer as having
less than 2 parts per mllion (ppm) PCB content. In lieu of

t hemanufacturer’s certification, the Contractor may submt a test sanple of
the dielectric in accordance with ASTM D 4059 at a testing facility
approved by the Contracting Oficer. Equipnent with test results

i ndi cating PCB | evel exceeding 2 ppmshall be repl aced.

. 26 PHOTOCELL/ TI ME CLOCK SYSTEMS

Phot ocel | (s) shall be spec grade, have built-in delay of up to two m nutes
to prevent false switching. Photocell shall be constructed of die cast
zinc, and be gasketed for weather protection. Cell shall be cadm um

sul phi de, epoxy coated and 25 nmdianmeter. Contacts shall be normally
closed, and shall fail in the ON position. Unit shall be capable of

wi t hst andi ng tenperatures of -40 degree Cto 60 degree C. Wring shall be
#16 AWB (mininum rated for 105 degree C, and shall have a fixed base for
nount i ng.

27 GROUND BUS BAR/ EQUI POTENTI AL GROUND PLANE
27.1 Ground Bus Bar

Ground bus bar(s) shall be predrilled copper bus bar provided with standard
bolt hole sizing and spacing. Bus bar shall be 6 nmthick by 100 nm w de,
| ength determ ned by requirenents of project plus 100 percent for growht.

27.2 Equi potential G ound Pl ane

Equi potential ground plane(s) shal be copper-clad steel nesh with brazed
crossovers. Mesh spacing shall be 100 mm (maxi mum), wire size shall be #6
AWG. Mesh shall be enbedded in concrete flooring at depth and in
accordance with mesh nmanufacturer’s installation instructions. Coordinate
with work of Section 03300 CAST-I N PLACE STRUCTURAL CONCRETE.

PART 3 EXECUTI ON

3.

1 GROUNDI NG
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Groundi ng shall be in conformance with NFPA 70, the contract draw ngs, and
the followi ng specifications.

3.1.1 G ound Rods

The resistance to ground shall be neasured using the fall-of-potentia

nmet hod described in |EEE Std 81. The maxi numresi stance of a driven ground
shal | not exceed 25 ohns under nornally dry conditions. |If this resistance
cannot be obtained with a single rod, provide four additional rods not |ess
than 1.8 neters on centers. |In high-ground-resistance, UL listed

chem cally charged ground rods may be used. |If the resultant resistance
exceeds 25 ohnms neasured not |ess than 48 hours after rainfall, the
Contracting O ficer shall be notified i mediately. Connections bel ow grade
shal |l be fusion wel ded. Connections above grade shall be fusion welded or
shal | use UL 467 approved connectors.

3.1.2 Ground Bus

Ground bus shall be provided as indicated. Noncurrent-carrying netal parts
of electrical equipnent shall be effectively grounded by bonding to the
ground bus. The ground bus shall be bonded to both the entrance ground,
and to a ground rod or rods as specified above having the upper ends

term nating approxinately 100 mm above the floor. Connections and splices
shal |l be of the brazed, wel ded, bolted, or pressure-connector type, except
that pressure connectors or bolted connections shall be used for
connections to renovabl e equi pnent. For raised floor equipment roons in
conput er and data processing centers, a mninmmof 4, one at each corner
mul ti pl e groundi ng systens shall be furnished. Connections shall be bolted
type in lieu of thernoweld, so they can be changed as required by additions
and/or alterations.

3.1.3 Groundi ng Conductors

A green equi pnent groundi ng conductor, sized in accordance with NFPA 70
shal | be provided, regardless of the type of conduit. Equiprment grounding
bars shall be provided in all panel boards. The equi prrent groundi ng
conductor shall be carried back to the service entrance grounding
connection or separately derived groundi ng connection. Al equipnent
groundi ng conductors, including netallic raceway systens used as such
shal | be bonded or joined together in each wiring box or equipnent
enclosure. Metallic raceways and groundi ng conductors shall be checked to
assure that they are wired or bonded into a conmon junction. Metallic
boxes and enclosures, if used, shall also be bonded to these grounding
conductors by an approved neans per NFPA 70. Wen boxes for receptacl es,
switches, or other utilization devices are installed, any designated
grounding termnal on these devices shall also be bonded to the equi pnent
groundi ng conductor junction with a short junper.

3.2 W RI NG METHODS

Wring shall conformto NFPA 70, the contract draw ngs, and the follow ng
specifications. Unless otherw se indicated, wiring shall consist of

i nsul ated conductors installed in rigid zinc-coated steel conduit

electrical nmetallic tubing. Were cables and wires are installed in cable
trays, they shall be of the type permitted by NFPA 70 for use in such
applications. Wre fill in conduits shall be based on NFPA 70 for the type
of conduit and wire insulations specified.
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3.2.1 Conduit and Tubi ng Systens

Conduit and tubing systenms shall be installed as indicated. Conduit sizes
shown are based on use of copper conductors with insulation types as
described in paragraph WRI NG METHODS. M ni mum si ze of raceways shall be
16 mMm Only netal conduits will be permitted when conduits are required
for shielding or other special purposes indicated, or when required by
conformance to NFPA 70. Nonnetallic conduit and tubing nay be used in
danp, wet or corrosive |locations when permtted by NFPA 70 and the conduit
or tubing systemis provided with appropriate boxes, covers, clanps, screws
or other appropriate type of fittings. Electrical netallic tubing (EM)
may be installed only within buildings. EMI may be installed in concrete
and grout in dry locations. EMI installed in concrete or grout shall be
provided with concrete tight fittings. EMI shall not be installed in danp
or wet locations, or the air space of exterior masonry cavity walls.

Bushi ngs, manufactured fittings or boxes providing equival ent neans of
protection shall be installed on the ends of all conduits and shall be of
the insulating type, where required by NFPA 70. Only UL listed adapters
shal |l be used to connect EMI to rigid netal conduit, cast boxes, and
conduit bodies. Alum numconduit may be used only where installed exposed
in dry locations. Nonalum num sl eeves shall be used where al um num condui t
passes through concrete floors and firewalls. Penetrations of above grade
floor slabs, time-rated partitions and fire walls shall be firestopped in
accordance with Section 07840 FI RESTOPPI NG Except as ot herw se specified,
| MC nmay be used as an option for rigid steel conduit in areas as pernitted
by NFPA 70. Raceways shall not be installed under the firepits of boilers
and furnaces and shall be kept 150 nm away from parallel runs of flues,

st eam pi pes and hot-water pipes. Raceways shall be concealed wthin
finished walls, ceilings, and floors unless otherwi se shown. Raceways
crossing structural expansion joints or seismc joints shall be provided
with suitable expansion fittings or other suitable nmeans to conpensate for
t he buil di ng expansion and contraction and to provide for continuity of
grounding. Wring installed in raised floor areas shall be suitable for
installation in wet |ocations.

3.2.1.1 Pull Wres

A pull wire shall be inserted in each enpty raceway in which wiring is to
be installed if the raceway is nore than 15 meters in length and contains
nore than the equival ent of two 90-degree bends, or where the raceway is
nore than 45 nmeters in length. The pull wire shall be of No. 14 AWG
zinc-coated steel, or of plastic having not less than 1.4 MPa tensile
strength. Not less than 254 mm of slack shall be left at each end of the
pull wre.

3.2.1.2 Condui t St ub- Ups

Where conduits are to be stubbed up through concrete floors, a short el bow
shal|l be installed below grade to transition fromthe horizontal run of
conduit to a vertical run. A conduit coupling fitting, threaded on the

i nside shall be installed, to allow term nating the conduit flush with the
finished floor. Wring shall be extended in rigid threaded conduit to

equi pmrent, except that where required, flexible conduit nay be used 150 mm
above the floor. Enpty or spare conduit stub-ups shall be plugged flush
with the finished floor with a threaded, recessed pl ug.

3.2.1.3 Bel ow Sl ab-on-Grade or in the G ound

El ectrical wiring bel ow sl ab-on-grade shall be protected by a conduit
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system Conduit passing vertically through sl abs-on-grade shall be rigid
steel. Rigid steel conduits installed bel ow sl ab-on-grade or in the earth
shall be field wapped with 0.254 mm thick pipe-wapping plastic tape
applied with a 50 percent overlay, or shall have a factory-applied

pol yvinyl chloride, plastic resin, or epoxy coating system

3.2.1.4 Installing in Slabs Including Slabs on G ade

Conduit installed in slabs-on-grade shall be rigid steel. Conduits shal

be installed as close to the nmiddl e of concrete slabs as practicable

wi t hout disturbing the reinforcenent. CQutside dianmeter shall not exceed
1/3 of the slab thickness and conduits shall be spaced not closer than 3

di ameters on centers except at cabinet |ocations where the slab thickness
shal | be increased as approved by the Contracting Oficer. \Were conduit
is run parallel to reinforcing steel, the conduit shall be spaced a mi ni num
of one conduit dianmeter away but not less than 25.4 mm fromthe

rei nforcing steel

3.2.1.5 Changes in Direction of Runs

Changes in direction of runs shall be nade with symmetrical bends or
cast-nmetal fittings. Field-nmade bends and of fsets shall be nade with an
approved hi ckey or conduit-bendi ng nachine. Crushed or deforned raceways
shall not be installed. Trapped raceways in danp and wet |ocations shall be
avoi ded where possible. Lodgnent of plaster, dirt, or trash in raceways,
boxes, fittings and equi pnent shall be prevented during the course of
construction. C ogged raceways shall be cleared of obstructions or shal

be repl aced.

3.2.1.6 Supports

Metallic conduits and tubing,and the support systemto which they are
attached, shall be securely and rigidly fastened in place to prevent
vertical and horizontal novenent at intervals of not nore than 3 neters
and within 900 mm of boxes, cabinets, and fittings, with approved pipe
straps, wall brackets, conduit clanps, conduit hangers, threaded C-clanps,
beam cl anps, or ceiling trapeze. Loads and supports shall be coordinated
with supporting structure to prevent danage or deformation to the
structure. Loads shall not be applied to joist bridging. Attachnment shal
be by wood screws or screwtype nails to wood; by toggle bolts on holl ow
masonry units; by expansion bolts on concrete or brick; by nmachine screws,
wel ded t hreaded studs, heat-treated or spring-steel-tension clanps on stee
work. Nail-type nylon anchors or threaded studs driven in by a powder
charge and provided with | ock washers and nuts nmay be used in |lieu of
expansi on bolts or machine screws. Raceways or pipe straps shall not be
wel ded to steel structures. Cutting the main reinforcing bars in

rei nforced concrete beans or joists shall be avoided when drilling holes
for support anchors. Holes drilled for support anchors, but not used,
shall be filled. |In partitions of |ight steel construction, sheet-netal

screws may be used. Raceways shall not be supported using wire or nylon
ties. Raceways shall be independently supported fromthe structure. Upper
raceways shall not be used as a neans of support for |ower raceways.
Supporting means shall not be shared between el ectrical raceways and
mechani cal piping or ducts. Cables and raceways shall not be supported by
ceiling grids. Except where permitted by NFPA 70, wiring shall not be
supported by ceiling support systens. Conduits shall be fastened to
sheet-netal boxes and cabinets with two | ocknuts where required by NFPA 70,
where insul ati ng bushings are used, and where bushi ngs cannot be brought
into firmcontact with the box; otherw se, a single I ocknut and bushi ng may
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be used. Threadless fittings for electrical netallic tubing shall be of a
type approved for the conditions encountered. Additional support for
hori zontal runs is not required when EMI rests on steel stud cutouts.

3.2.1.7 Exposed Raceways

Exposed raceways shall be installed parallel or perpendicular to walls,
structural nenbers, or intersections of vertical planes and ceilings.
Raceways under raised floors and above accessible ceilings shall be

consi dered as exposed installations in accordance with NFPA 70 definitions.

3.2.1.8 Exposed Risers

Exposed risers in wire shafts of nmultistory buildings shall be supported by
U-cl anp hangers at each floor level, and at intervals not to exceed 3
neters.

3.2.1.9 Conmruni cati ons Raceways

Conmruni cati ons raceways indicated shall be installed in accordance with the
previous requirenents for conduit and tubing and with the additiona

requi renent that no length of run shall exceed 15 neters for 16 mm and 21
mm sizes, and 30 nmeters for 25 mm or larger sizes, and shall not contain
nore than two 90-degree bends or the equivalent. Additional pull or
junction boxes shall be installed to conply with these |imtations whether
or not indicated. Inside radii of bends in conduits of 27 mm size or

| arger shall not be less than ten times the nominal dianeter.

3.2.2 Cabl e Trays

Cabl e trays shall be supported in accordance with the recomendati ons of
the manufacturer but at no nore than 1.8 neter intervals. Contact
surfaces of alum num connections shall be coated with an anti oxi dant
conmpound prior to assenbly. Adjacent cable tray sections shall be bonded
toget her by connector plates of an identical type as the cable tray
sections. The Contractor shall submt the manufacturer’s certification
that the cable tray systemneets all requirenments of Article 318 of NFPA 70.
The cable tray shall be installed and grounded in accordance with the
provisions of Article 318 of NFPA 70. Data subnmitted by the Contractor
shal | denonstrate that the conpleted cable tray systens will conply with
the specified requirenents. Cable trays shall termnate 250 nm from both
sides of snmoke and fire partitions. Conductors run through snoke and fire
partitions shall be installed in 103 nmm rigid steel conduits with
groundi ng bushi ngs, extending 300 nm beyond each side of the partitions.
The installation shall be sealed to preserve the snoke and fire rating of
the partitions. Penetrations shall be firestopped in accordance with
Section 07840 FI RESTOPPI NG

3.2.3 Cabl es and Conductors
Installation shall conformto the requirenents of NFPA 70. Covered, bare
or insulated conductors of circuits rated over 600 volts shall not occupy
the sane equi pnent wiring enclosure, cable, or raceway with conductors of
circuits rated 600 volts or |ess.

3.2.3.1 Si zi ng

Unl ess otherwi se noted, all sizes are based on copper conductors and the
i nsul ation types indicated. Sizes shall be not |ess than indicated.
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Branch-circuit conductors shall be not smaller than No. 12 AWG  Conductors
for branch circuits of 120 volts nore than 30 neters |long and of 277 volts
nmore than 70 nmeters long, frompanel to | oad center, shall be no snaller
than No. 10 AW Cass 1 renote control and signal circuit conductors
shall be not less than No. 14 AW Class 2 renote control and signa
circuit conductors shall be not less than No. 16 AWG O ass 3 | ow ener gy,
renote-control and signal circuits shall be not less than No. 22 AWG

3.2.3.2 Use of Al um num Conductors in Lieu of Copper
Al um num conductors shall not be used.
3.2.3.3 Cabl e Systens

Cabl e systenms shall be installed where indicated. Cables shall be
installed conceal ed behind ceiling or wall finish where practicable.

Cabl es shall be threaded through hol es bored on the approximate centerline
of wood nenbers; notching of surfaces will not be permitted. Sleeves shal
be provided through bond beans of masonry-block walls for threading cables
t hrough hol | ow spaces. Exposed cables shall be installed parallel or at
right angles to walls or structural nenbers. |n roons or areas not
provided with ceiling or wall finish, cables and outlets shall be installed
so that a roomfinish nmay be applied in the future wi thout disturbing the
cables or resetting the boxes. Exposed nonnetallic-sheathed cabl es |ess
than 1.2 neters above floors shall be protected from nechanical injury by
installation in conduit or tubing.

3.2.3.4 M neral - | nsul ated Cabl e

M neral -i nsul ated, netal -sheat hed cable system Type M, nmay be used in
lieu of exposed conduit and wiring. Conductor sizes shall be not |ess than
those indicated for the conduit installation. Cables shall be fastened
within 305 mm of each turn or offset and at intervals of not nore than 1.8
neters. Cabl e term nations shall be nmade in accordance with

manuf acturer’s reconmendati ons.

3.2.3.5 Cabl e Splicing

Splices shall be nade in an accessible location. Crinping tools and dies
shal | be approved by the connector manufacturer for use with the type of
connector and conduct or.

a. Copper Conductors, 600 Volt and Under: Splices in conductors No.
10 AWG and snal |l er dianmeter shall be made with an insul ated,
pressure-type connector. Splices in conductors No. 8 AWG and
| arger dianmeter shall be made with a sol derl ess connector and
insulated with tape or heat-shrink type insulating nateria
equi val ent to the conductor insulation

b. G eater Than 600 Volt: Cable splices shall be nade in accordance
with the cable nanufacturer’s recomendati ons and Section 16375
ELECTRI CAL DI STRI BUTI ON SYSTEM UNDERGROUND.

3.2.3.6 Conductor ldentification and Taggi ng
Power, control, and signal circuit conductor identification shall be
provided within each enclosure where a tap, splice, or ternmination is nade.

Where several feeders pass through a comon pull box, the feeders shall be
tagged to indicate clearly the electrical characteristics, circuit nunber,
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and panel designation. Phase conductors of | ow voltage power circuits
shal|l be identified by color coding. Phase identification by a particular
col or shall be maintained continuously for the length of a circuit,

i ncl udi ng junctions.

a. Color coding shall be provided for service, feeder, branch, and
ground conductors. Color shall be green for grounding conductors
and white for neutrals; except where neutrals of nore than one
systemare installed in the sane raceway or box, other neutra
shall be white with colored (not green) stripe. The color coding
for 3-phase and singl e-phase | ow voltage systens shall be as
fol | ows:

120/ 208-vol t, 3-phase: Black(A), red(B), and blue(Q
277/ 480-vol t, 3-phase: Brown(A), orange(B), and yellowC.

b. Conductor phase and voltage identification shall be made by
color-coded insulation for all conductors smaller than No. 6 AWG
For conductors No. 6 AWG and |l arger, identification shall be nade
by col or-coded insulation, or conductors with black insulation my
be furnished and identified by the use of half-Iapped bands of
colored electrical tape wapped around the insulation for a
m ni mum of 75 nmm of |ength near the end, or other method as
submitted by the Contractor and approved by the Contracting
Oficer.

c. Control and signal circuit conductor identification shall be nade
by col or-coded insul ated conductors, plastic-coated self-sticking
printed markers, pernmanently attached stanped netal foil markers,
or equival ent neans as approved. Control circuit term nals of
equi prent shall be properly identified. Termnal and conductor
identification shall match that shown on approved detail draw ngs.

Hand lettering or marking is not acceptable.

3.3 BOXES AND SUPPCORTS

Boxes shall be provided in the wiring or raceway systenms where required by
NFPA 70 for pulling of wires, naking connections, and nounting of devices
or fixtures. Pull boxes shall be furnished with screwfastened covers.
I ndi cated el evations are approxi nate, except where mini num nounting hei ghts
for hazardous areas are required by NFPA 70. Unless otherw se indicated,
boxes for wall switches shall be nounted 1.2 neters above finished floors.
Swi tch and outl et boxes | ocated on opposite sides of fire rated walls
shal | be separated by a m ni mum hori zontal distance of 600 nm The tota
conbi ned area of all box openings in fire rated walls shall not exceed
0.0645 square neters per 9.3 square neters. Maxi mum box areas for
i ndi vidual boxes in fire rated walls vary with the manufacturer and shal
not exceed the nmaxi num specified for that box in UL Elec Const Dir. Only
boxes listed in UL Elec Const Dir shall be used in fire rated walls.

3.3.1 Box Applications

Each box shall have not |ess than the volume required by NFPA 70 for number
of conductors enclosed in box. Boxes for netallic raceways, 102 by 102 nm
nom nal size and snaller, shall be of the cast-netal hub type when |ocated
in nornmally wet |ocations, when flush and surface nounted on outside of
exterior surfaces, or when |located in hazardous areas. Cast-netal boxes
installed in wet |ocations and boxes installed flush with the outside of
exterior surfaces shall be gasketed. Boxes for mounting lighting fixtures

SECTI ON 16415 Page 40



CONTROL TONER, LUKE AFB, AZ
DACAQ09- 99- B- 0014 THI S SECTI ON MODI FI ED BY AMENDMVENT 0001

shal |l be not less than 102 nm square, or octagonal, except snaller boxes
may be installed as required by fixture configuration, as approved.
Cast-nmetal boxes with 2.4 nm wall thickness are acceptable. Large size
boxes shall be NEMA 1 or as shown. Boxes in other |ocations shall be sheet
steel except that al um num boxes nmay be used with al um num conduit, and
nonnetal | i c boxes may be used with nonnetallic conduit and tubing or
nonnetal | i ¢ sheathed cable system when permitted by NFPA 70. Boxes for
use in masonry-block or tile walls shall be square-cornered, tile-type, or
standard boxes having square-cornered, tile-type covers.

3.3.2 Brackets and Fasteners

Boxes and supports shall be fastened to wood with wood screws or screwtype
nails of equal holding strength, with bolts and netal expansion shields on
concrete or brick, with toggle bolts on hollow masonry units, and with
machi ne screw or wel ded studs on steel work. Threaded studs driven in by
powder charge and provided with | ockwashers and nuts, or nail-type nylon
anchors may be used in lieu of expansion shields, or machi ne screws.
Penetration of nmore than 38.1 nmm into reinforced-concrete beans or nore
than 19.1 mm into reinforced-concrete joists shall avoid cutting any nain
reinforcing steel. The use of brackets which depend on gypsum wal | board or
pl asterboard for primary support will not be permitted. |In partitions of
light steel construction, bar hangers with 25 nm 1|ong studs, nounted
between nmetal wall studs or netal box nounting brackets shall be used to
secure boxes to the building structure. Wen netal box nounting brackets
are used, additional box support shall be provided on the side of the box
opposite the brackets. This additional box support shall consist of a

m ni mum 300 nmm | ong section of wall stud, bracketed to the opposite side
of the box and secured by two screws through the wall board on each side of
the stud. Metal screws nmay be used in lieu of the netal box nounting
bracket s.

3.3.3 Mounting in Walls, Ceilings, or Recessed Locations

In walls or ceilings of concrete, tile, or other non-conbustible materi al
boxes shall be installed so that the edge of the box is not recessed nore
than 6 mm fromthe finished surface. Boxes nounted in conbustible walls
or ceiling material shall be nounted flush with the finished surface. The
use of gypsumor plasterboard as a nmeans of supporting boxes will not be
permitted. Boxes installed for concealed wiring shall be provided with
sui tabl e extension rings or plaster covers, as required. The bottom of
boxes installed in masonry-block walls for concealed wiring shall be
mounted flush with the top of a block to nminimze cutting of the bl ocks,
and boxes shall be located horizontally to avoid cutting webs of bl ock
Separ ate boxes shall be provided for flush or recessed fixtures when
required by the fixture terminal operating tenperature, and fixtures shal
be readily renovable for access to the boxes unless ceiling access panels
are provided.

3.3.4 Installation in Overhead Spaces

I n open overhead spaces, cast-netal boxes threaded to raceways need not be
separately supported except where used for fixture support; cast-netal
boxes having threadl ess connectors and sheet netal boxes shall be supported
directly fromthe building structure or by bar hangers. Hangers shall not
be fastened to or supported fromjoist bridging. Were bar hangers are
used, the bar shall be attached to raceways on opposite sides of the box
and the raceway shall be supported with an approved type fastener not nore
than 600 nm fromthe box.
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3.4 DEVI CE PLATES

One- pi ece type device plates shall be provided for all outlets and
fittings. Plates on unfinished walls and on fittings shall be of
zinc-coated sheet steel, cast-netal, or inpact resistant plastic having
rounded or bevel ed edges. Plates on finished walls shall be of steel wth
baked enanel finish or inpact-resistant plastic and shall be ivory. Screws
shall be of netal with countersunk heads, in a color to match the finish of
the plate. Plates shall be installed with all four edges in continuous
contact with finished wall surfaces w thout the use of mats or sinmilar
devices. Plaster fillings will not be permitted. Plates shall be installed
with an alignnent tolerance of 1.6 mm The use of sectional-type device
plates will not be permitted. Plates installed in wet |ocations shall be
gasketed and provided with a hinged, gasketed cover, unless otherw se
speci fi ed.

3.5 RECEPTACLES
3.5.1 Si ngl e and Dupl ex, 20-anpere, 125 volt

Si ngl e and dupl ex receptacles shall be rated 20 anperes, 125 volts,
two-pole, three-wire, grounding type with polarized parallel slots. Bodies
shal|l be of ivory to match color of switch handles in the sane roomor to
harnoni ze with the color of the respective wall, and supported by nounting
strap having plaster ears. Contact arrangenent shall be such that contact
is made on two sides of an inserted blade. Receptacle shall be side- or
back-wired with two screws per terminal. The third grounding pole shall be
connected to the netal mounting yoke. Receptacles with ground fault
circuit interrupters shall have the current rating as indicated, and shal
be UL O ass A type unless otherwise shown. Gound fault circuit protection
shal | be provided as required by NFPA 70 and as indicated on the draw ngs.

3.5.2 Weat her proof Applications

Weat her proof receptacles shall be suitable for the environnent, danp or wet
as applicable, and the housings shall be labeled to identify the allowabl e
use. Receptacles shall be nmarked in accordance with UL 514A for the type
of use indicated; "Danp |locations", "Wt Locations", "Wt Location Only
When Cover C osed". Assenblies shall be installed in accordance with the
manuf acturer’s recommendati ons.

3.5.2.1 Danp Locati ons

Receptacl es in danp | ocations shall be mounted in an outlet box with a
gasket ed, weat herproof, cast-netal cover plate (device plate, box cover)
and a gasketed cap (hood, receptacle cover) over each receptacle opening.
The cap shall be either a screwon type permanently attached to the cover
plate by a short length of bead chain or shall be a flap type attached to
the cover with a spring | oaded hi nge.

3.5.2.2 Wet Locations

Receptacles in wet |locations shall be installed in an assenbly rated for
such use whether the plug is inserted or w thdrawn, unless otherw se
indicated. In a duplex installation, the receptacle cover shall be
configured to shield the connecti ons whether one or both receptacles are in
use.
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3.5.3 Recept acl es, 20- Amrpere, 250-Volt

Recept acl es, single, 20-anpere, 250-volt, shall be ivory nolded plastic,
two-pole, three-wire or three-pole, four-wire, grounding type conplete with
appropriate mating cord-grip plug.

3.5.4 Recept acl es, 30- Anpere, 125/250-Volt

Recept acl es, single, 30-anpere, 125/250-volt, shall be nol ded-plastic,
three-pole, four-wire, grounding type, conplete with appropriate mating
cord-grip type attachnment plug.

3.5.5 Recept acl es, 30- Ampere, 250-Volt

Recept acl es, single, 30-anpere, 250-volt, shall be nol ded-plastic,
three-pole, three-wire type, conplete with appropriate mating cord-grip
pl ug.

3.5.6 Speci al - Pur pose or Heavy-Duty Receptacl es

Speci al - purpose or heavy-duty receptacles shall be of the type and of

rati ngs and nunmber of poles indicated or required for the anticipated
purpose. Contact surfaces nmay be either round or rectangular. One
appropriate straight or angle-type plug shall be furnished with each
receptacle. Locking type receptacles, rated 30 anperes or |less, shall be
| ocked by rotating the plug. Locking type receptacles, rated nore than 50
anperes, shall utilize a locking ring.

3.6 WALL SW TCHES

Wall switches shall be of the totally enclosed tunbler type. The wall
switch handle and switch plate color shall be ivory. Wring termnals
shall be of the screw type or of the solderless pressure type having

sui tabl e conductor-rel ease arrangenent. Not nore than one switch shall be
installed in a single-gang position. Switches shall be rated 20-anpere
120-volt for use on alternating current only. Pilot lights indicated shal
consi st of yoke-nmounted candel abra-base sockets rated at 75 watts, 125
volts, and fitted with glass or plastic jewels. A clear 6-watt |anp shal
be furnished and installed in each pilot switch. Jewels for use with
switches controlling notors shall be green, and jewels for other purposes
shall be red. Dimming switches shall be solid-state flush nounted, sized
for the | oads.

3.7 SERVI CE EQUI PMENT

Servi ce-di sconnecting neans shall be of the type indicated Wen service

di sconnecting neans is a part of an assenbly, the assenbly shall be listed
as suitable for service entrance equi pnent. Enclosures shall be sheet
metal with hinged cover for surface nounting unl ess otherw se indicat ed.

3.8 PANELBOARDS AND LOADCENTERS
Circuit breakers and switches used as a notor disconnecting neans shall be
capabl e of being |ocked in the open position. Door |ocks shall be keyed
ali ke. Nanmepl ates shall be as approved. Directories shall be typed to
i ndi cate | oads served by each circuit and nounted in a hol der behind a
clear protective covering. Busses shall be copper

3.8.1 Loadcent er s
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3.

3.

Loadcenters shall be circuit breaker equi pped.
8.2 Panel boar ds

Panel boards shall be circuit breaker equi pped as indicated on the draw ngs.
Swi tches serving as a notor di sconnect neans shall be of the tunbler
switch and fuse type. Switches serving as notor di sconnect neans shall be
horsepower rated in confornmance with UL 98.

9 FUSES

Equi prment provi ded under this contract shall be provided with a conplete
set of properly rated fuses when the equi pmrent manufacturer utilize fuses
in the manufacture of the equipnent, or if current-limting fuses are
required to be installed to limt the anpere-interrupting capacity of
circuit breakers or equipnent to | ess than the maxi num avail abl e fault
current at the location of the equipnent to be installed. Fuses shall have
a voltage rating of not |less than the phase-to-phase circuit voltage, and
shal |l have the tine-current characteristics required for effective power
system coordination. Time-delay and non-tine-delay options shall be as
shown.

.10 UNDERGROUND SERVI CE

Unl ess otherwi se indicated, interior conduit systens shall be stubbed out
1.5 m beyond the building wall and 600 nm bel ow fini shed grade, for
interface with the exterior service lateral conduits and exterior
communi cati ons conduits. Qutside conduit ends shall be bushed when used
for direct burial service lateral conductors. Qutside conduit ends shall be
capped or plugged until connected to exterior conduit systens. Underground
service lateral conductors will be extended to building service entrance
and terninated in accordance with the requirenments of Section 16375
ELECTRI CAL DI STRI BUTI ON SYSTEM UNDERGROUND and NFPA 70.

11 MOTORS

Each notor shall conformto the kW and voltage ratings indicated, and
shal | have a service factor and other characteristics that are essential to
t he proper application and performance of the nmotors under conditions shown
or specified. Three-phase notors for use on 3-phase 208-volt systens shal
have a naneplate rating of 200 volts. Unless otherw se specified, all
notors shall have open frames, and continuous-duty classification based on
a 40 degree C anbient tenperature reference. Polyphase notors shall be
squirrel -cage type, having nornal -starting-torque and | ow starting-current
characteristics, unless other characteristics are specified in other
sections of these specifications or shown on contract draw ngs. The
Contractor shall be responsible for selecting the actual kil owatt ratings
and other notor requirenments necessary for the applications indicated.

When el ectrically driven equi pnent furni shed under other sections of these
specifications materially differs fromthe design, the Contractor shal

make the necessary adjustnments to the wiring, disconnect devices and
branch-circuit protection to acconmmodate the equi prment actually installed

.12 MOTOR CONTROL

Each notor or group of notors requiring a single control shall be provided
under other sections of these specifications with a suitable controller and
devices that will performthe functions as specified for the respective
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notors. Each notor of 93 W or larger shall be provided with

t hermal - overl oad protection. Polyphase notors shall have overl oad
protection in each ungrounded conductor. The overl oad-protection device
shal | be provided either integral with the motor or controller, or shall be
nounted in a separate enclosure. Unless otherw se specified, the
protective device shall be of the manually reset type. Single or double
pol e tunbler switches specifically designed for alternating-current
operation only may be used as manual controllers for single-phase notors
having a current rating not in excess of 80 percent of the switch rating.
Automatic control devices such as thernostats, float or pressure swtches
may control the starting and stopping of notors directly, provided the

devi ces used are designed for that purpose and have an adequate kil owatt
rating. When the automatic-control device does not have such a rating, a
magnetic starter shall be used, with the autonatic-control device actuating
the pilot-control circuit. Wen conbination nanual and automatic contro

is specified and the automatic-control device operates the notor directly,
a doubl e-throw, three-position tunbler or rotary switch shall be provided
for the manual control; when the automatic-control device actuates the
pilot control circuit of a magnetic starter, the latter shall be provided
with a three-position selector switch marked MANUAL- OFF- AUTOVATI C.
Connections to the selector switch shall be such that only the nornal
automatic regul atory control devices will be bypassed when the switch is in
the Manual position; all safety control devices, such as |ow or

hi gh- pressure cutouts, high-tenperature cutouts, and notor-overl oad
protective devices, shall be connected in the notor-control circuit in both
the Manual and the Autonmtic positions of the selector switch. Contro
circuit connections to any MANUAL- OFF- AUTOVATIC switch or to nore than one
automatic regul atory control device shall be nmade in accordance with wring
di agram approved by the Contracting Oficer unless such diagramis included
on the drawings. Al controls shall be 120 volts or |ess unless otherw se

i ndi cat ed.

3.12.1 Reduced- Vol t age Controllers

Reduced- vol tage controllers shall be provided for pol yphase notors 15 kW
or larger. Reduced-voltage starters shall be of the single-step
autotransforner, reactor, or resistor type having an adjustable tine

i nterval between application of reduced and full voltages to the notors.
We-delta reduced voltage starters or part winding increment starters
havi ng an adjustable tine delay between application of voltage to first and
second wi nding of notor may be used in lieu of the reduced voltage starters
speci fied above for starting of notor-generator sets, centrifugally
operated equi pment or reciprocating conpressors provided with automatic

unl oaders.

3.12.2 Cont act s

Unl ess ot herwi se indicated, contacts in miscellaneous control devices such
as float switches, pressure switches, and auxiliary relays shall have
current and voltage ratings in accordance with NEMA ICS 2 for rating

desi gnati on B300.

3.12.3 Saf ety Controls

Safety controls for boilers shall be connected to a 2-wire, 120 volt
grounded circuit supplied fromthe associ ated boil er-equi pnment circuit.
Where the boiler circuit is nore than 120 volts to ground, safety controls
shal | be energized through a two-w nding transformer having its 120 volt
secondary w ndi ng grounded. COvercurrent protection shall be provided in
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t he ungrounded secondary conductor and shall be sized for the | oad
encount er ed.

3.13 MOTOR- DI SCONNECT MEANS

Each notor shall be provided with a disconnecting neans when required by
NFPA 70 even though not indicated. For single-phase notors, a single or
doubl e pole toggle switch, rated only for alternating current, will be
acceptabl e for capacities |less than 30 anperes, provided the anpere rating
of the switch is at l|east 125 percent of the notor rating. Sw tches shal
di sconnect all ungrounded conductors.

3.14 LAMPS AND LI GHTI NG FI XTURES
Bal | asted fixtures shall have ballasts which are conpatible with the
specific type and rating of |anps indicated and shall conply with the
appl i cabl e provisions of the publications referenced.

3.14.1 Lanps
Lanmps of the type, wattage, and voltage rating indicated shall be delivered
to the project in the original cartons and installed in the fixtures just
prior to the conpletion of the project.

3.14.1.1 | ncandescent

| ncandescent | anps shall be for 125-volt operation unless otherw se
i ndi cat ed.

3.14.1.2 Fl uor escent
Fl uorescent lanps for electronic ballasts shall be as indicated.
3.14.1.3 H gh-1ntensity-Di scharge

H gh-intensity-discharge | anps shall be the high-pressure sodi umtype
unl ess ot herwi se indicated, shown, or approved.

3.14.2 Fi xtures

Fi xtures shall be as shown and shall conformto the follow ng
specifications. |Illustrations shown on drawings are indicative of the
general type desired and are not intended to restrict selection to fixtures
of any particular manufacturer. Fixtures of simlar designs and equival ent
energy efficiency, light distribution and brightness characteristics, and
of equal finish and quality will be acceptable if approved.

3.14.2.1 Accessories
Accessories such as straps, nounting plates, nipples, or brackets shall be
provided for proper installation. Open type fluorescent fixtures with
exposed | anps shall have a wire-basket type guard.

3.14.2.2 Ceiling Fixtures
Ceiling fixtures shall be coordinated with and suitable for installation
in, on, or fromthe suspended ceiling provided under other sections of

these specifications. |Installation and support of fixtures shall be in
accordance with the NFPA 70 and nmanufacturer’s recomendati ons. Recessed
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fixtures shall have adjustable fittings to pernmit alignment with ceiling
panels. Recessed fixtures installed in fire-resistive type of suspended
ceiling construction shall have the sane fire rating as the ceiling or

shall be provided with fireproofing boxes having nmaterials of the same fire
rating as the ceiling panels, in conformance with UL Elec Const Dir.
Surface-nounted fixtures shall be suitable for fastening to the structura
support for ceiling panels.

3.14.2. 3 Socket s

Sockets of industrial, strip, and other open type fluorescent fixtures
shal|l be of the type requiring a forced novenent along the |ongitudina
axis of the lanp for insertion and renoval of the |anp.

3.15 EQUI PMENT CONNECTI ONS

Wring not furnished and installed under other sections of the
specifications for the connection of electrical equipnent as indicated on
the drawi ngs shall be furnished and installed under this section of the
specifications. Connections shall conply with the applicable requirenents
of paragraph WRING METHODS. Flexible conduits 2 m or less in length
shal|l be provided to all electrical equipment subject to periodic renoval,
vi bration, or noverment and for all nmotors. Al notors shall be provided
wi th separate groundi ng conductors. Liquid-tight conduits shall be used in
danp or wet |ocations.

3.15.1 Mot ors and Motor Contro

Motors and notor controls shall be installed in accordance with NFPA 70,
the manufacturer’s recommendations, and as indicated. Wring shall be
extended to notors, notor controls, and notor control centers and

t er m nat ed.

3.15.2 Installati on of Government - Furni shed Equi pnent
Wring shall be extended to the equi pnent and term nated.
3.16 CIRCU T PROTECTI VE DEVI CES

The Contractor shall calibrate, adjust, set and test each new adjustable
circuit protective device to ensure that they will function properly prior
to the initial energization of the new power system under actual operating
condi tions.

3.17 PAI NTI NG AND FI NI SHI NG

Fi el d-applied paint on exposed surfaces shall be provided under Section
09900 PAI NTI NG, GENERAL.

3.18 REPAI R OF EXI STI NG WORK

The work shall be carefully laid out in advance, and where cutting,
channel i ng, chasing, or drilling of floors, walls, partitions, ceiling, or
other surfaces is necessary for the proper installation, support, or
anchorage of the conduit, raceways, or other electrical work, this work
shal |l be carefully done, and any danage to buil ding, piping, or equipnent
shall be repaired by skilled nmechanics of the trades involved at no
additional cost to the Government.
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3.

19 FI ELD TESTI NG

Field testing shall be perforned in the presence of the Contracting
Oficer. The Contractor shall notify the Contracting Oficer 10 working
days prior to conducting tests. The Contractor shall furnish al

materi als, |abor, and equi pnment necessary to conduct field tests. The
Contractor shall performall tests and inspection reconmended by the

manuf acturer unless specifically waived by the Contracting Officer. The
Contractor shall nmaintain a witten record of all tests which includes
date, test perforned, personnel involved, devices tested, serial nunber and
nane of test equipnent, and test results. Al field test reports will be
signed and dated by the Contractor

.19.1 Saf ety

The Contractor shall provide and use safety devices such as rubber gl oves,
protective barriers, and danger signs to protect and warn personnel in the
test vicinity. The Contractor shall replace any devices or equi pnent which
are damaged due to i nproper test procedures or handling.

.19.2 G ound- Resi stance Tests

The resistance of the grounding el ectrode shall be nmeasured using the
fall-of-potential method defined in |EEE Std 81. Soil resistivity in the
area of the grid shall be neasured concurrently with the grid nmeasurenents.
Ground resistance neasurenents shall be nade before the electrica
distribution systemis energized and shall be nade in normally dry
conditions not less than 48 hours after the last rainfall. Resistance
nmeasur enents of separate groundi ng el ectrode systenms shall be nade before
the systens are bonded toget her bel ow grade. The conbi ned resistance of
separate systens nay be used to neet the required resistance, but the

speci fied nunber of electrodes nust still be provided.

a. Single rod electrode - 25 ohms.

b. G ound nmat - 5 ohns.

.19.3 Ground-Gid Connection |Inspection

Al bel ow grade ground-grid connections will be visually inspected by the
Contracting Oficer before backfilling. The Contractor shall notify the
Contracting O ficer 48 hours before the site is ready for inspection

.19.4 Cabl e Tests

The Contractor shall be responsible for identifying all equi pnent and

devi ces that could be damaged by application of the test voltage and
ensuring that they have been properly disconnected prior to performng
insul ation resistance testing. An insulation resistance test shall be
perforned on all |ow and nedi um vol tage cables after the cables are
installed in their final configuration and prior to energization. The test
vol tage shall be 500 volts DC applied for one minute between each conduct or
and ground and between all possible conbinations of conductors. The

m ni rum val ue of resistance shall be:

R in negohns = (rated voltage in kV + 1) x 304,800/ (length of cable in
neters)
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Each cable failing this test shall be repaired or replaced. The repaired
cable systemshall then be retested until failures have been elim nated.
3.19.4.1 Medi um Vol t age Cabl e Tests
a. Continuity test.
b. Insulation resistance test.
c. DC high-potential test.
3.19.4.2 Low Vol tage Cabl e Tests
a. Continuity test.
b. Insulation resistance test.
3.19.5 Mot or Tests
a. Phase rotation test to ensure proper directions.
b. Operation and sequence of reduced voltage starters.
c. High potential test on each wi nding to ground.
d. Insulation resistance of each wi nding to ground.
e. Vibration test.
f. Dielectric absorption test on notor and starter
3.19.6 Circuit Breaker Tests
The following field tests shall be perforned on circuit breakers.
3.19.6.1 Circuit Breaker Tests, Medium Voltage
a. Insulation resistance test phase-to-phase, all conbinations.
b. Insulation resistance tests phase-to-ground, each phase.
c. Cosed breaker contact resistance test.
d. Power factor test.
e. High-potential test.
f. Manual and electrical operation of the breaker
3.19.6.2 Crcuit Breakers, Low Voltage
a. Insulation resistance test phase-to-phase, all conbinations.
b. Insulation resistance test phase-to-ground, each phase.
c. Cosed breaker contact resistance test.

d. Manual and el ectrical operation of the breaker

SECTI ON 16415 Page 49



CONTROL TONER, LUKE AFB, AZ
DACAQ09- 99- B- 0014 THI S SECTI ON MODI FI ED BY AMENDMVENT 0001

3.19.6.3 Circuit Breakers, Ml ded Case
a. Insulation resistance test phase-to-phase, all conbinations.
b. Insulation resistance test phase-to-ground, each phase.
c. Cosed breaker contact resistance test.
d. Manual operation of the breaker
3.19.7 Protective Rel ays

Protective relays shall be visually and nechanically inspected, adjusted,
tested, and calibrated in accordance with the manufacturer’s published
instructions. These tests shall include pick-up, tining, contact action
restraint, and other aspects necessary to insure proper calibration and
operation. Relay settings shall be inplenmented in accordance with the
coordi nation study. Relay contacts shall be manually or electrically
operated to verify that the proper breakers and alarns initiate. Relaying
current transformers shall be field tested in accordance with | EEE
ANSI / | EEE C57. 13.

3.20 OPERATI NG TESTS

After the installation is conpleted, and at such tinme as the Contracting
Oficer may direct, the Contractor shall conduct operating tests for
approval. The equi pnent shall be denmponstrated to operate in accordance
with the specified requirenents. An operating test report shall be
submitted in accordance with paragraph FI ELD TEST REPORTS

3.21 FI ELD SERVI CE
3.21.1 Onsite Training

The Contractor shall conduct a training course for the operating staff as
designated by the Contracting O ficer. The training period shall consist
of a total of 8 hours of normal working tinme and shall start after the
systemis functionally conpleted but prior to final acceptance tests. The
course instruction shall cover pertinent points involved in operating,
starting, stopping, servicing the equipnent, as well as all major elenents
of the operation and nmi ntenance nanuals. Additionally, the course
instructions shall denonstrate all routine maintenance operations. A VHS
format video tape of the entire training shall be submtted.

3.21.2 Installation Engi neer

After delivery of the equipnent, the Contractor shall furnish one or nore
field engineers, regularly enployed by the equi pnent nanufacturer to
supervi se the installation of equipnent, assist in the performance of the
onsite tests, oversee initial operations, and instruct personnel as to the
operational and mai ntenance features of the equipnent.

3.22  ACCEPTANCE
Fi nal acceptance of the facility will not be given until the Contractor has

successfully conpleted all tests and after all defects in installation
mat eri al or operation have been corrected.
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-- End of Section --
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SECTI ON 16526

Al RFI ELD AND HELI PORT LI GHTI NG AND VI SUAL NAVI GATI ON Al DS

PART 1  GENERAL

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi ¢ desi gnation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 123 (1989a) Zinc (Hot-Di p Gal vani zed) Coati ngs
on Iron and Steel Products

ASTM A 153 (1996) Zinc Coating (Hot Dip) on Iron and
St eel Hardware

ASTM D 709 (1992) Lami nated Thernosetting Materials
FACTORY MUTUAL ENG NEERI NG AND RESEARCH (FM

FM P7825a (1997) Approval Guide Fire Protection

FM P7825b (1997) Approval Guide Electrical Equipnent
I NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS (| EEE)

| EEE C2 (1997) National Electrical Safety Code
NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATl ON ( NEMR)

NEMA RN 1 (1989) Polyvinyl-Chloride (PVC) Externally

Coated Gal vani zed Rigid Steel Conduit and

Internedi ate Metal Conduit

NEMA TC 2 (1990) Electrical Polyvinyl Chloride (PVQ
Tubi ng (EPT) and Conduit (EPC-40 and EPC- 80)

NEMA TC 3 (1990) PVC Fittings for Use with Rigid PVC
Condui t and Tubi ng

NEMA TC 6 (1990) PVC and ABS Plastic Uilities Duct
for Underground Installation

NATI ONAL FI RE PROTECTI ON ASSOCI ATl ON ( NFPA)
NFPA 70 (1996; Errata) National Electrical Code
UNDERWRI TERS LABCRATORI ES (UL)

UL El ecconst Dir (1997) Electrical Construction Equi pment
Directory
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UL 6 (1997) Rigid Metal Conduit
UL 486B (1997; Rev Jun 1997) Wre Connectors for
Use with Al um num Conductors
UL 510 (1994) Insul ating Tape
UL 514A (1996) Metallic Qutlet Boxes
UL 1242 (1996) Intermediate Metal Conduit

1.2 GENERAL REQUI REMENTS

Itenms of the sanme classification shall be identical including equipnment,
assenbl i es, parts, and conponents.

1.2.1 Code Conpliance

The installation shall conply with the requirenents and recommendati ons of
NFPA 70 and | EEE C2 and | ocal codes where required.

1.2.2 St andard Product
Mat eri al and equi pnent shall be "ADB" manufactured.
1.2.3 Prevention of Corrosion
1.2.3.1 Metallic Materials
Metallic materials shall be protected agai nst corrosion as specified.
Al um num shall not be used in contact with earth or concrete. Were
al um num conductors are connected to dissimlar metal, fittings conformng
to UL 486B shall be used.
1.2.3.2 Ferrous Metal Hardware

Ferrous netal hardware shall be hot-dip galvanized in accordance with ASTM
A 123 and ASTM A 153.

1.2. 4 Unusual Service Conditions

Itens furni shed under this section shall be specifically suitable for the
fol |l owi ng unusual service conditions:

1.2.4.1 O her

Mat erial or equiprment to be installed underground in handhol es or manhol es
shal | be suitable for submerged operation

1.2.5 Verification of Dinensions
The Contractor shall become famliar with details of the work, verify
di nrensions in the field, and advise the Contracting Oficer of any
di screpancy before perform ng any work.

1.3 SYSTEM DESCRI PTI ON

The airfield light control system consists of control panel interface,
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control circuit cnductors or fiber optics, CPU s and nodens. All other
non-control equiprment is not part of this contract.

1.4 SUBM TTALS

CGovernment approval is required for submttals with a "GA" designation;
submittals having an "FI O' designation are for information only. The
following shall be submtted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD-01 Data
Mat eri al s and Equi pnent; GA

A conmplete item zed listing of equiprment and materials proposed for
incorporation into the work. Each itenization shall include an item
nunber, the quantity of items proposed, and the nane of the nmanufacturer
Dat a conposed of catal og cuts, brochures, circulars, specifications and
product data, and printed information in sufficient detail and scope to
verify conpliance with requirenments of the contract docunments.

Protection Plan; GA

Detail ed procedures to prevent damage to existing facilities or
infrastructures. |f danage does occur, the procedures shall address repair
and repl acenment of dammged property at the Contractor’s expense.

Trai ning; FIO

I nformation describing training to be provided, training aids to be used,
sanples of training materials to be provided, and schedul es of training, 4
weeks before training is schedul ed to begin.

Speci al Tools; FIO

Li st of special tools and test equipnent required for maintenance and
testing of the products supplied by the Contractor.

Parts List; FIO
A list of parts and conmponents for the system by manufacturer’s nane, part
nunber, nonenclature, and stock |level required for maintenance and repair
necessary to ensure continued operation with mninal del ays.

SD- 04 Dr awi ngs
As-Built Draw ngs; GA.
Drawi ngs that provide current factual information including deviations
from and anendnents to the drawi ngs and changes in the work, conceal ed and
visible, shall be provided as instructed. The as-built draw ngs shall show
installations with respect to fixed installations not associated with the
systens specified herein. Cable and wire shall be accurately identified as
to direct-burial or in conduit and shall |ocate the connection and routing
to and away from bases, housings, and boxes.

SD-06 Instructions

Repai r Requirements; GA.
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Instructions necessary to check out, troubleshoot, repair, and repl ace
conponents of the systens, including integrated electrical and mechanica
schemati cs and di agrams and di agnhostic techni ques necessary to enable
operation and troubl eshooting after acceptance of the system shall be
provi ded.

Posted I nstructions; GA.

A typed copy of the proposed posted instructions showing wiring, contro

di agranms, conplete [ayout and operating instructions explaining preventive
mai nt enance procedures, nethods of checking the systemfor normal safe
operation, and procedures for safely starting and stopping the system
Proposed di agrans, instructions, and other sheets shall be submtted prior
to posting.

SD-09 Reports
Test Results; GA

Upon conpletion and testing of the installed system performance test
reports are required in booklet formshowing all field tests perforned to
adj ust each conmponent and all field tests performed to provide conpliance
with the specified performance criteria. Each test shall indicate the
final position of controls.

Field test reports shall be witten, signed and provided as each circuit or
installation itemis conpleted. Field tests shall include

resi stance-to-ground and resistance between conductors, and continuity
neasurenents for each circuit. For each series circuit the input voltage
and output current of the constant current regulator at each intensity
shal |l be neasured. For nmultiple circuits the input and output voltage of
the transformer for each intensity setting shall be neasured. A visua

i nspection of the |ights operation, or of the markings appearance, or of
the installation of fixtures or units installed shall be reported.

| nspection; GA

I nspection reports shall be prepared and provided as each stage of
installation is conpleted. These reports shall identify the activity by
contract nunber, location, quantity of nmaterial placed, and conpliance wth
requirenents.

SD-13 Certificates
Qualifications; GA.

Certifications, when specified or required, including Certification of the
Qualifications of Medium Voltage Cable Installers, Certified Factory and
Field Test Reports, and Certificates of Conpliance submitted in lieu of

ot her proofs of conpliance with these contract provisions. A certification
that contains the names and the qualifications of persons recomended to
performthe splicing and term nation of medi um voltage cabl es approved for
installation under this contract shall be included. The certification
shal | indicate that any person reconmended to perform actual splicing and
term nation has been adequately trained in the proper techni ques and has
had at |east 3 recent years of experience in splicing and term nating the
same or simlar types of cables approved for installation. Any person
recommended by the Contractor may be required to performa dumy or
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practice splice and termnation, in the presence of the Contracting

O ficer, before being approved as a qualified installer of nediumvoltage
cables. If that additional requirenent is inmposed, the Contractor shal
provi de short sections of the approved types of cables with the approved
type of splice and termination kits, and detailed manufacturer’s
instruction for the proper splicing and term nation of the approved cable
types. The certification shall be prepared in confornmance w th paragraph
CERTI FI CATES OF COVPLI ANCE in the SPECI AL CONTRACT REQUI REMENTS, and shal
be acconpani ed by satisfactory proof of the training and experience of
persons recomended by the Contractor as cable installers. The SF sub 6
gas pressurized cable and conduit systeminstaller nust be trained and
certified in installation of this type of system and nust be approved by
the manufacturer of the system

Materi al s and Equi pnent; FIO

When equi prent or materials are specified to conformto the standards or
publications and requirenments of ANSI, |EEE, NEMA, NFPA, or UL, or to an
FAA, proof that the itens furnished under this section of the
specifications conformto the specified requirements shall be included.
The [ abel or listing in UL El ecconst Dir or in FM P7825a, FM P7825b or the
manuf acturer’s certification or published catal og specification data
statenment that the itens conply with applicable specifications, standards,
or publications and with the manufacturer’s standards will be acceptable
evi dence of such conpliance. Certificates shall be prepared by the
manuf act urer when the manufacturer’s published data or draw ngs do not

i ndi cate conformance with other requirenents of these specifications.

SD-19 Operation and Mii ntenance Manual s
Equi pnent; GA

Four copies of operation and four copies of nmaintenance manuals for the
equi prent furni shed. One conplete set shall be furnished prior to
performance testing and the renai nder shall be furnished upon acceptance.
Operating manual s shall detail the step-by-step procedures required for
system startup, operation, and shutdown. Operating nmanuals shall include
the manufacturer’s nane, nodel nunber, parts list, and brief description of
all equipnment and their basic operating features. Mintenance manual s
shall |ist routine nmaintenance procedures, possible breakdowns and repairs,
and troubl eshooting guides. Mintenance manual s shall include conduit and
equi prent | ayout and sinplified wiring and control diagrans of the system
as install ed.

PART 2 PRODUCTS

2.1 MATERI ALS
Equi pnent and materials shall be new unless indicated or specified
otherwi se. Materials and equi pment shall be | abell ed when approved by
Underwriters Laboratories (UL) or Factory Miutual (FM System

2.1.1 El ectrical Tape
El ectrical tape shall be UL 510 plastic insulating tape.

2.1.2 Nanepl at es

Each naj or conponent of equi prent shall have as a mininumthe
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manuf acturer’s name, address, and catal og or style nunber on a naneplate
securely attached to the item of equi pment. Lami nated plastic namepl ates
shal | be provided for equipnent, controls, and devices to identify
function, and where applicable, position. Naneplates shall be 3.2 mm
thick Iam nated cel |l ul ose paper base phenolic resin plastic confornmng to
ASTM D 709 sheet type, grade ES-3, white with black center core. Surface
shall be a matte finish with square corners. Lettering shall be engraved
into the black core. Size of naneplates shall be 25.4 by 63.5 mm m ni num
with minimum6.4 mm high nornmal block lettering. Naneplates provided as
i ndi cated. Nanepl ates shall be fastened to the device with a mini nrum of
two sheet netal screws or two rivets.

2.1.3 Conduit, Conduit Fittings, and Boxes
2.1.3.1 Rigid Steel or Internmediate Metal Conduit (I M) and Fittings

The nmetal conduit and fittings shall be UL 6 and UL 1242, respectively,
coated with a polyvinylchloride (PVC) sheath bonded to the gal vani zed
exterior surface, nonmnal 1.0 nm (40 mls) thick, conform ng to NEMA RN 1.

2.1.3.2 Qutl et Boxes for Use with Steel Conduit, Rigid or Flexible
These outl et boxes shall be UL 514A, cast netal w th gasket closures.
2.1.3.3 Plastic Duct for Concrete Encased Buri al
These ducts shall be PVC conforming to NEMA TC 6, Type EB
2.1.3.4 Plastic Conduit for Direct Buri al

This plastic conduit shall be PVC conformng to NEMA TC 2 (conduit) and
NEMA TC 3 (fittings) Type EPC 40 PVC

2.1. 4 Wre and Cabl e
Conductors shall be copper except as otherw se indicated.
2.1.4.1 Cabl e Tags

Cabl e tags for each cable or wire shall be installed at duct entrances
entering or |eaving nmanhol es, handhol es, and at each terminal within the
lighting vault. Cable tags shall be stainless steel, bronze, lead strap
or copper strip, approximately 1.6 mm thick or hard plastic 3.2 mm thick
suitable for inmersion in salt water and i npervious to petrol eum products
and shall be of sufficient Iength for inprinting the | egend on one |ine
using raised letters. Cable tags shall be permanently marked or stanped
with letters not Iess than 6.4 mm in height as indicated. Two-color

| am nated plastic is acceptable. Plastic tags shall be dark colored with
mar ki ngs of light color to provide contrast so that identification can be
easily read. Fastening material shall be of a type that will not
deteriorate when exposed to water with a high saline content and to
petrol eum products.

2.1.5 Control Pane

The panel shall be manufactured by ADB and be an FAA AC 150/5345-3, Type
L-821 style. The control nethodol ogy shall be:

2.1.5.1 L- 821 Control Methodol ogy
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Definition of Termns:

Mut ual Excl usi on Only one circuit may be turned on at a time. This
is used for those circuits that have L-847 circuit
sel ectors. i.e. 3L Threshold lights are nutually

exclusive with the 21R Threshold lights. Wen 3L
lights are ON and the controller selects the 21R
lights, the 3L lights are automatically turned OFF
and the 21R lights are turned ON

L-821 Control Panel Comment s

Button Description

3L- 21R Edge Miutual Iy exclusive with
21R Edge. 5 brightness
st eps.

3R-21L Edge Mutual Iy exclusive with
21L Edge. 5 brightness
st eps.

3L Threshol d Mutual Iy exclusive with
3R Threshol d

21R Threshol d Miutual Iy exclusive with
3L Threshol d

3R Threshol d Mutual Iy exclusive with
3L Threshold

21L Threshol d Miutual Iy exclusive with
3R Threshol d

3L Threshol d Mutual Iy exclusive with
21R Approach

21R Threshol d Miutual Iy exclusive with
3L Approach

3L Fl ashers Mutual Iy exclusive with

21R Fl ashers
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L- 821 Control Panel
Button Description

21R Fl ashers

3L PAPI

21R PAPI

3R PAPI

21L PAPI

TWYA

TWYB

TWC

TWYD

TWYE

TWYF

TWG

TWYH

TWYI

Mast er Button
Descri ption

Runway Master: LOW

Runway Master: H GH

Taxi way Master: LOW

Taxi way Master: H GH

AZ

Circuits controlled by

Mast er

3L-21R Edge
3R-21L Edge

3L- 21R Edge
3R-21L Edge

_|
g
CTITMOOT>

_|
&
oow>

Coment s
Mut ual 'y excl usive
3L Fl ashers

Mut ual 'y excl usive
21R PAPI

Mut ual 'y excl usive
3L PAPI

Mut ual 'y excl usive
21L PAPI

Mut ual 'y excl usive
3R PAPI

3-bri-ghtness—steps
3-bri-ghtnesssteps

3-bri-ghtnesssteps
3-bri-ghtnesssteps

Step 1
St ep

=

St ep
St ep

(6204

St ep
St ep
St ep
St ep
St ep
St ep
St ep
St ep

RPRRPRRRRRERE

St ep
St ep
St ep
St ep

wWwWwww
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Twy F Step 3
Twy H Step 3
Twy | Step 3
Twy J Step 3

PART 3 EXECUTI ON
3.1 GENERAL | NSTALLATI ON REQUI REMENTS

Crcuits installed underground shall conformto the requirenents of Section
16375, ELECTRI CAL DI STRI BUTI ON SYSTEM UNDERGROUND, except as required
herein. Except as covered herein, excavation, trenching, and backfilling
shall conformto the requirenments of Section 02316 EXCAVATI ON, TRENCHI NG
AND BACKFI LLI NG FOR UTI LI TIES SYSTEMS. Concrete work shall conformto the
requi renents of Section 03300 CAST-1 N PLACE STRUCTURAL CONCRETE

3.2 CABLES, GENERAL REQUI REMENTS

The type of installation, size and nunber of cables shall be as indicated.
Conductors larger than No. 8 AWsG shall be stranded. Loads shall be divided
as evenly as practicable on the various phases of the system

Manuf acturer’s witten recommendati ons shall be furnished for each type of
splice and nediumvoltage cable joint and term nation, and for fireproofing
application nethods, and shall be approved before any work is done.
Medi um vol tage cable joints and term nations shall be the standard product
of a manufacturer and shall be either of the factory preforned type or of
the kit type containing tapes and other required parts. Mediumvoltage
cable joints shall be made by qualified cable splicers. Conpounds and
tapes shall be electrical grade suitable for the cable insulation provided
and shall use design materials and techni ques recommended by the

manuf acturer. Maxi mum | ength of cable pull and cable pulling tensions
shal | not exceed the cable nmanufacturer’s recomrendati ons.

3.2.1 Duct Line Installation

Fi ber optic cables shall be installed in duct lines fromthe existing
control to the new air traffic control tower. Cable splices in | owvoltage
cabl es shall be made in manhol es and handhol es only, except as otherw se
noted. Electrical netallic tubing shall not be installed underground or
encl osed in concrete.

3.2.2 Connection to Buildings

Cabl es shall be extended into the various buildings as indicated, and shal
be properly connected to the first applicable termination point in each
building. Interfacing with building interior conduit systens shall be at
conduit stubouts terminating 1.5 neters outside of a building and 600 M
bel ow fini shed grade as specified and provi ded under Section 16415
ELECTRI CAL WORK, |INTERIOR  After installation of cables, conduits shall be
seal ed with caul ki ng compound to prevent entrance of noisture or gases into
bui | di ngs.

3.3 DUCT LI NES
Duct |ines shall be concrete-encased, thin-wall type.

3.3.1 Requi renment s

SECTI ON 16526 Page 11



CONTROL TONER, LUKE AFB, AZ
DACA09- 99- B- 0014 THI' S SECTI ON MODI FI ED BY AMENDVENT 0001

Nurmbers and sizes of ducts shall be as indicated. Duct lines shall be laid
with a mninumslope of 100 mm per 30 neters. Dependi ng on the contour
of the finished grade, the high point may be at a ternminal, a manhole, a
handhol d, or between manhol es or handhol es. Manufactured 90 degree duct
bends may be used only for pole or equipnment risers, unless specifically

i ndi cated as acceptable. The m ni nrum manufactured bend radi us shall be 450
mm for ducts of |less than 78 mm diameter, and 900 nm for ducts 78 mm or
greater in dianmeter. Oherw se, |ong sweep bends having a m ni mum radi us
of 7.6 neters shall be used for a change of direction of nmore than 5
degrees, either horizontally or vertically. Both curved and straight
sections nmay be used to formlong sweep bends as required, but the maximum
curve shall be 30 degrees and manufactured bends shall be used. Ducts
shal |l be provided with end bells when duct |ines termnate in nmanhol es or
handhol es. Duct line markers shall be provided as indicated at the ends of
[ ong duct line stubouts or for other ducts whose |ocations are

i ndet erm nate because of duct curvature or termnations at conpletely

bel owgrade structures. In lieu of markers, a 0.127 mm brightly col ored
plastic tape not less than 76.2 mm in width and suitably inscribed at not
nore than 3.0 neters on centers with a continuous netallic backing and a
corrosion-resistant 0.025 mm netallic foil core to pernit easy |ocation of
the duct line, shall be placed approximately 300 mm bel ow fini shed grade

| evel s of such lines.

3.3.2 Tr eat nent

Ducts shall be kept clean of concrete, dirt, or foreign substances during
construction. Field cuts requiring tapers shall be made with proper tools
and match factory tapers. After a duct line is conpleted, a standard

flexi ble mandrel shall be used for cleaning followed by a brush with stiff
bristles. Mandrels shall be at | east 300 nm |ong and shall have di aneters
6.2 mm less than the inside dianmeter of the duct being cleaned. Pneumatic
roddi ng may be used to drawin lead wires. A coupling recomended by the
duct manufacturer shall be used when an existing duct is connected to a
duct of different material or shape. Ducts shall be stored to avoid
war pi ng and deterioration with ends sufficiently plugged to prevent entry
of water or solid substances. Ducts shall be thoroughly cleaned before
being laid. Plastic ducts shall be stored on a flat surface and protected
fromthe direct rays of the sun

3.3.3 Concr et e Encasenent

Each single duct shall be conpletely encased in concrete with a m ni nrum of
75 mm of concrete around each duct, except that only 50 mm of concrete are
requi red between adjacent electric power or adjacent comruni cati on ducts,
and 100 mm of concrete shall be provided between adjacent electric power
and comuni cation ducts. Duct |ine encasenments shall be nonolithic
construction. Were a connection is made to a previously poured
encasenent, the new encasenent shall be well bonded or doweled to the

exi sting encasenent. At any point, except railroad crossings, tops of
concrete encasenents shall be not |ess than 450 nm bel ow finished grade or
paving. At railroad crossings, duct lines shall be encased with concrete,
reinforced as indicated. Tops of concrete encasenents shall be not |ess
than 1.5 neters below tops of rails, unless otherw se indicated.
Separators or spacing bl ocks shall be nade of steel, concrete, plastic, or
a conbination of these materials placed not further apart than 1.2 neters
on centers. Ducts shall be securely anchored to prevent novenent during
the placenent of concrete and joints shall be staggered at |east 150 mm
vertically.
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3.3. 4 Installation of Couplings

Joints in each type of duct shall be made up in accordance with the

manuf acturer’s recomendations for the particular type of duct and coupling
sel ected and as approved. In the absence of specific reconmendations,
various types of duct joint couplings shall be made watertight as specified.

3.3.4.1 Pl asti c Duct

Duct joints shall be made by brushing a plastic solvent cenent on insides
of plastic coupling fittings and on outsides of duct ends. Each duct and
fitting shall then be slipped together with a quick one-quarter-turn tw st
to set the joint tightly.

3.4 MANHOLES AND HANDHOLES

The manhol es and handhol es shall be as specified in Section 16375
ELECTRI CAL DI STRI BUTI ON SYSTEM UNDERGROUND.

3.5 VEELDI NG

The wel di ng of supports and netallic ducts and wel di ng or brazing of
el ectrical connections shall be forned by qualified wel ders.

3.6 CABLE MARKERS

Cabl e markers or tags shall be provided for each cable at duct entrances
entering or |eaving manhol es or handhol es and at each ternination wthin
the lighting vault. Cables in each manhol e or handhol e shall have not |ess
than two tags per cable, one near each duct entrance hole. Inmediately
after cable installation, tags shall be permanently attached to cables and
wires so that they cannot be accidentally detached.

3.7 FI ELD QUALI TY CONTRCOL

The Contracting O ficer shall be notified five working days prior to each
test. Deficiencies found shall be corrected and tests repeated.

3.7. 1 Operating Test

The Contractor shall test each circuit to the new airfield light contro
panel and ensure each is operational. The Contractor shall be responsible
to correct any deficiencies to the new light control panel, existing
conmuni cations, CPUs, or fiber optic line to the airfield light vault. One
day test and one night test shall be conpleted with the presence of the
Gover nment .

3.7.2 Fi nal QOperating Tests

After conpletion of installations and the above tests, circuits, contro
equi prent, and lights covered by the contract shall be denpbnstrated to be
in acceptabl e operating condition. Each switch in the control tower

i ghting panels shall be operated so that each switch position is engaged
at least twice. During this process, |ights and associ ated equi pment shal
be observed to determ ne that each switch properly controls the
corresponding circuit. Tel ephone or radi o comunication shall be provided
bet ween the operator and the observer. Tests shall be repeated fromthe
alternate control station, fromthe renpte control points, and again from
the local control switches on the regulators. Each lighting circuit shal
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be tested by operating the |l anps at naxi mum brightness for not |ess than 30
mnutes. At the beginning and at the end of this test the correct nunber
of lights shall be observed to be burning at full brightness. One day and
one ni ght operating test shall be conducted for the Contracting Oficer

3.8 FI NI SHI NG
Painting required for surfaces not otherw se specified and finish painting
of items only prinmed at the factory shall be as required in Section 09900
PAI NTI NG CGENERAL.

-- End of Section --
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